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Kaylock, setting standards of progress and reliability 


Kaynar Mfg. Co. Inc., the world’s largest manufacturer of lightweight, all-metal self-locking nuts, leads the industry 
in solving aircraft, powerplant and missile fastening problems. Our elliptical locking feature is adaptable to an un- 
limited variety of configurations and materials, answering today’s many sophisticated design requirements. Kaylock 


nuts are available in carbon steel — CRES steels for use to 1200°F — or exotic metals for temperature above 1200°F. 


FREE 


Send for Kaylock. # 4 


Welelmigs San. fe 
eany efthe first im Pightweight fockmuth —— trode mors 
mayioek KAYNAR MBG. CO., INC., KAYLOCK DIVISION 
Miniature Box 2001, Terminal Annex, Los Angeles 54, Calif. Branch offices, 
Nut warehouses & representatives in Wichita, Kan.; New York, N.Y.; 
Catalog. Atlanta, Ga.; Renton, Wash.; Montreal; Paris; London; The Hague 
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GAC Electronic Test and Evaiuation Equipment, like the Central Programmer and Evaluator, keeps equipment on the move from production line to firing line. 


NEW CPE... 
AHEAD 
OF ITS FIELD, 
ALONE 
IN ITS CLASS 


Scientists 
rapidly growing technical staff. 


Contact C. G. Jones, Director, Technical Personnel 


GAC missile guidance tester automatically and quantitatively checks 
complete Air Force Mace guidance system. 


Engineers: Join 4 progressive, 


Do you have a problem finding electronic test and 


program requirements? The Central Programmer an 


Aircraft Corporation (GAC) may well be the fastest 


ITEM: A typical CPE costs only $65,000—many thous 


in its field. (In fact, it’s in a class by itself.) 
ITEM: It has an inherent capability of 4,000 test 


available equipment. And it has automatic self-fault 
ties, can automatically fault-isolate equipment under te 
ITEM: Its accuracy ranges from +.05% of true value at 
+1.0% of true value at any point in the 50-100 mv s 


currently sold. 


If your target is versatile and reliable checkout eq 
Central Programmer and Evaluator to Goodyear Air 


Dept.914AF, Akron 15, Ohio. 


GOODYEAR AIRCRATE 


Plants in Litchfield Park, A 
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st to several levels. 
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GAC telemetry system tester checks out airborne telemetry pac! 
for Navy's SUBROC missile. 
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On June 1 the name of our com- 
pany changed from Haloid Xerox 
Inc. to XEROX CORPORATION. 
Therefore, you will want to bring 
your reference files up-to-date. Then, when you’re looking for 
information on office copiers, high-speed continuous printers 
and other reproduction equipment, you will find it—under ‘‘X.’’ 
= Why this curious name ‘‘Xerox’’? The word is of classic origin 
and stems from the Greek xeros, meaning ‘‘dry.”’ And dry de- 
scribes, perhaps as well as one word can, the revolutionary 
process on which our copiers and printers operate. # The initial 


XEROX 


CORPORATION 


“X"’ in all English words of ancient Greek origin is pronounced 
as a ‘‘Z."’ Hence, Xerox is pronounced zerox... but here we 
part company with all things ancient and Greek! = For the Xerox 
in our new corporate name stands for a modern, progressive, 
research-oriented company which, through exciting new prod- 
ucts, is making its mark in the growing field of graphic com- 
munications. = In meeting the needs of modern business for 
better ways to record, condense, store, and recall the sheer 
mass of information, XERox CORPORATION helps management to 
manage the future. For more information on our company, write 
XEROX CorporaTiON, 20 Haloid Street, Rochester 3, New York. 





AVIATION CALENDAR 


June 26-28—Fifth National Convention on 
Military Electronics, Institute of Radio 
Engineers, Shoreham Hotel, W. ashington. 

June 26-28—European Symposium on Space 
Technology, British Interplanetary Soci- 
ety, London, England. 

June 26-30—Special Technical Conference, 
American Institute of Electrical Engi- 
neers’ Aerospace Transportation Com- 
mittee, Benjamin Franklin Hotel, Phila 
delphia. 

June 27-29—International Symposium on 
Analytical Astrodynamics, Santa Barbara, 
Calif. (Contact: Capt. J. L. Gilbert, Air 
Force Office of Scientific Research, Wash- 
ington 25, D. C.) 

June 27-29—Airlines Operations Conference, 
Air Transport Assn., Wagon Wheel 
Lodge, Rockton, Tl. 

June 28-29—Simulated Space and High Alti- 
tude Rocket Testing Symposium, Armold 
Engineering Development Center, Tulla- 
homa, Tenn. (Classified.) 

June 28-30—Joint Automatic Control Con 
ference, University of Colorado, Boulder. 

June 28-July 1—Annual Meeting, Institute 
of Navigation, Williamsburg Inn, Wil- 
liamsburg, Va. 

July 8-12—15th Annual All-Woman Trans- 
continental Air Race, San Diego, Calif.- 
Atlantic City, N. J. 

July 13-16—Third Annual Industry Missile 
and Space Conference and Acrospace Ex 
position, Michigan Aeronautics and Space 
Assn., Cobo Hall, Detroit, Mich. 

July 16-21—Fourth International Confer- 
ence on Bio-Medical Electronics, Insti- 
tute of Radio Engineers, Waldorf-Astoria, 
New York, N. Y. 


(Continued on page 6) 








AVIATION WEEK and Space atti 


June 19, 1961 
AbD Vol. 74, No. 25 


Published weekly with an additional! issue in December by 
McGraw-Hil) Publishing Company, James H. McGraw 
(1860-1948), Founder. See panel below for directions 
regarding subscription or change of address. Execu- 
tive, Editorial, Circulation and “Advertising Offices: Mc- 
a Hill Building, 330 West 42nd Street, New York 36, 

Y. Printed at Albany N. Y. OFFICERS OF THE 
P U BLICATIONS DIVISION: Nelson L. Bond, President ; 
Shelton Fisher. Wallace F. Traendly, Senior Vice Presi- 
dents; John R. Callaham, Vice President and Editorial 
Director; Joseph H. Allen, Vice President ae Fagen 
ot Advertising Sales; A. R. Venezian, Vice and 
Circulation Coordinator. OFFICERS OF THE: c CORPOR: A- 
TION: Donald C. McGraw, President; Joseph A. Gerardi, 
Hugh J. Kelly, Harry L. Waddell, Executive Vice Presi 
dents; L. Keith Goodrich, Vice President and Treasurer ; 
John J. Cooke, Secretary. 

Available only by paid subscription. Publisher reserves 
the right to refuse non-qualified subscriptions. Subscrip- 
tions to Aviation Week solicited only from persons whw 
have a commercial or professional interest in aviation, 
including missiles and space technology. Position and 
company connection must be indicated on subscription 
orders forwarded to address shown in box below. 

Single copies 75¢. Subscription rates—United States 
and possessions, $7 one year. Canada $8 one year. All! 
other countries, $20 one year. 

Our primary aim is to provide subscribers with a use- 
ful and valuable publication. Your comments and sug 
gestions for improvement are encouraged and wiil be most 
welcome. The publisher, upon written request, agrees to 
refund the part of the subscription price applying to the 
remaining unfilled portion of the subscription—if service 
is unsatisfactory. 

Second class postage paid at Albany 1, N. Y. Printed 
in U. A. a registered in U. S. Patent Office. 
Ocopyright 1961 by MoGraw-Hill Publishing Co., Inc. 
All rights reserved. Cable Address: ‘‘McGraw-Hill 
aa York.’ Publications combined with AVIATION 

WEEK and SPACE i taro are AVIATION, 
AVIATION NEWS, AIR TRANSPORT, AERONAU 
TICAL ENGINEERING and AIRCRAFT JOURNAL. All 
rights to these names are reserved by McGraw-Hill Pub 
lishing Co. 











Subscribers: Send correspondence and change of 
address to Fulfillment Manager, Aviation Week, 330 
Wost 42nd Street, New York, N. Y. Subscribers 
should notify Fulfillment Manager promptly of any 
change of address, giving old as well as new address, 
including postal zone number. Enclose recent address 
label if possible. Allow one month for change to be- 
come effective. 











Postmaster: Please send form 3579 to Fulfillment Man- 
ager, Aviation Week and ad Technology, 330 West 
42nd Street, New York 36, N. Y. 


AVIATION WEEK, June 19, 1961 





SOLID RIVET STRENGTH 
WITH BLIND RIVETS 


CHERRYLOCK RIVETS for Your 
Difficult Solid Rivet Applications 


Mechanically Locked Stem e Flush Fracture 
(No Stem Trimming) @ Positive Clamp-Up e 
Full Grip Range @e Complete Hole Fill @ Mini- 
mum Blind Side Clearance @ Positive Visual 
Inspection (Grip Length Marked on Head) 


A-286 STAINLESS STEEL - MONEL - ALUMINUM 


The Bulbed Cherrylock* offers a blind rivet that installs and 
performs like a solid rivet. Bulbed Cherrylock Rivets will 
qualify where you are now using solid rivets, offering higher 
joint strength with greatly increased joint reliability under 
critical loading conditions—fatigue, shake and sonic vibration. 

Now Cherrylock rivets give you a blind rivet that can be 
used in expensive forgings as well as for joining and attaching 
sheets and components. 

For technical data on Cherrylock Rivets, write Cherry 
Rivet Division, Townsend Company, Box 2157N, Santa Ana, 
California. 


* Patent Pending 


CHERRY RIVET DIVISION 
ana (uO 


"Townsend Company 
2 ESTABUSHED 1016. cAVERIARLEIPAREREE 


In Canada: Parmenter & Bulloch Manufacturing Company, Limited, Gananoque, Ontario 





Now: a complete nationwide support program 
for the Cessna CH-I1C. Furthering an idea pioneered by 
Cessna for its U-3A, the CH-IC now becomes the first rotary-wing 
aircraft in history to offer the military the proved economies of com- 
plete off-the-shelf logistics support. As with the U-3A, support of the 
CH-IC can tie in with world-wide support of its commercial counter- 
part (Skyhook) and be carried out by designated Cessna dealers across 
America. Now the Cessna CH-IC can make rotary-wing flight for the 
military practical as never before. 


Military 
Division 
WICHITA, KANSAS 


World’s most experienced makers of utility military aircraft 
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(Continued from page 5) 


July 17—Air Force Contract Aviation Serv- 
ices Symposium, National Aeronautica! 
Services Assn., Hotel Washington, Wash- 
ington, D. C. 

July 20-21—Quarterly Regional Meeting, 
Assn. of Local Transport Airlines, Grove 
Park Inn, Asheville, N. C. 

July 24-26—Air Trafic Control Facilities 
Symposium, Electronic Maintenance En- 
gineering Assn., Mayflower Hotel, Wash- 
ington, D. C. 

July 25-Aug. 10—International Trade Fair 
and Aviation Exhibition, McCormick 
Place Exposition Center, Chicago, Il. 

July 26-28—Annual Convention, Southeast- 
ern Aviation Trades Assn., Deauville Ho- 
tel, Miami, Fla. 

July 31-Aug. 11—Conference on Physics of 
the Solar System and Re-entry Dynamics. 
For information write: Conference Direc- 
tor, Room 310, Holden Hall, Virginia 
Polytechnic Institute, Blacksburg, Va. 

Aug. 1-3—Fourth Western Regional Meet- 
ing, American Astronautical Society, Sher- 
aton-Palace Hotel, San Francisco, Calif 

Aug. 2-4—Summer Meeting on Aerospace 
Applications for Hydraulic Fluids Test 
Methods, American Society for Testing 
Materials, Santa Ynez Inn, Pacific Pali- 
sades, Calif. 

Aug. 7-9—Guidance and Navigation Confer- 
ence, American Rocket Society, Stanford 
University, Palo Alto, Calif. 

Aug. 15-17—Cryogenic Engineering Confer- 
ence, University of Michigan, Ann Arbor. 

Aug. 16-18—International Hypersonics Con- 
ference, American Rocket Society, Massa- 
chusetts Institute of Technology, Cam- 
bridge, Mass. 

Aug. 19-24—Institute of the Aerospace Sci- 
ences/Naval Aviation Meeting, San D1 
ego, Calif. (Classified.) 

Aug. 22-25—Western Electronic Show and 
Convention, Cow Palace, San Francisco. 

Aug. 24-26—Sixth Annual National Re- 
union, OX5 Club of America, Allis Hotel, 
Wichita, Kan. 

Aug. 30-Sept. 1—Third Annual Semiconduc- 
tor Conference, American Institute of 
Mining, Metallurgical and Petroleum En- 
gineers, Ambassador Hotel, Los Angeles. 

Sept. 4-10—1961 Flying Display and E:xhibi 
tion, Society of British Aircraft Construc- 
tors, Farnborough, England. 

Sept. 4-14—Eighth Anglo-American Acro 
nautical Conference, Royal Aeronautical 
Society and Institute of the Acrospace 
Sciences, London, England. Wilbur 
Wright Memorial Lecture, Sept. 12. 

Sept. 6-8—National Symposium on Space 
Electronics and Telemetry, Institute of 
Radio Engineers, University of New 
Mexico, Albuquerque, N. M. 

Sept. 10-12—National Convention, National 
Acronautic Assn., Westbury, N. Y. 

Sept. 20-24—National Convention and Acro- 
space Panorama, Air Force Assn., Phila- 
delphia, Pa. 

Oct. 2-7—12th International Astronautical 
Congress, Washington, D. C. 

Oct. 9-15—American Rocket Society’s 16th 
Annual Meeting & Space Flight Report 
to the Nation, Coliseum, New York, N. Y 

Oct. 14-22—Federation Aeronautique Inter- 
nationale 1961 General Conference, Ho- 
tel Quintandinha, Rio de Janiero, Brazil. 
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From General Motors...Temperatures Made to Order 


GM HARRISON... IN COOL COMMAND 
FOR AERO COMMANDER 


Reliable Harrison Heat Exchangers 
Control Engine Oil Temperatures of 
New Twin-Engine 680F Executive Plane 


Aero Commander engineered maximum performance 
and reliability in their new 680F executive plane. 
An excellent reason why they selected Harrison 
heat exchangers to control the vital engine oil 
temperatures of the twin Lycoming engines. 
Harrison’s brand of reliability —“‘measurable 
excellence” —stems from an “initial design to end use” 
Typical Harrison Bar and Plate concept. In fact, reliability programs cover every 
Type Aviation OW Cooler. phase of Harrison heat exchanger operations— 
from ideas to tooling, from process control to 
craftsmanship. Like quality, reliability is under 
complete scientific control at Harrison and is a basic 
part of management philosophy. So to save time 
and costs on your temperature control problems— 
with reliable results—call in 
a Harrison Sales Engineer 
at the design stage. 


Harrison heat exchangers are quality products 
of General Motors Research and Engineering. 








Free For an informative 48-page 


brochure on the complete Harrison 
line . . . write to Department 902 


AIRCRAFT, AUTOMOTIVE, MARINE AND INDUSTRIAL HEAT EXCHANGERS 


HARRISON RADIATOR DIVISION, GENERAL MOTORS CORPORATION, LOCKPORT, NEW YORK 








What can a skipping stone teach us 
about re-entry from space? 


fi 
(«ONC oe ee 
One promising approach to the problem of atmosphere 
re-entry is called the skip-glide path. The spaceship 
would foiiow an undulating trajectory, glancing off 
the atmosphere to lose its speed, much as a stone skips 
across the water. The necessary lift might be provided 
by a deployable pneumatic wing which would inflate 
on entering the atmosphere. 

This and other approaches to aerospace deceleration 
are now being studied and evaluated at Northrop’s 
Radioplane Division as part of its comprehensive pro- 


gram in landing and recovery systems. Long recognized 


as the leader in all aspects of paradynamics, Radioplane 
is fast becoming the industry's standard for space and 
aerospace landing systems. Active programs now in- 
clude lunar soft landing studies, aerospace decelerators, 
and re-entry drag devices as well as recovery and land- 
ing systems for all manned space vehicles actively 
scheduled by the U.S. 


RADIOPLANE 


A DIVISION OF 


NORTHROP 





VIBRATION RESISTANT ° 
MOISTURE RESISTANT 
QUICK DISCONNECT 
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COMPLETELY INTERCHANGEABLE 


miniature solder connectors certified to MIL-C-26482 (ASG) 


Up to 32 contacts in an area the size of a> 

... providing for 61 contacts in an area J 

slightly larger, the Bantam line is avail- 

able in a wide variety of insert configura- 

tions and shell sizes. Extra heavy gold 

plating, 75 micro inches — far exceeding 

current specifications provides extra protec- 

tion against corrosion. The Bantam contacts also provide 


hard gold mating against soft gold adding durability and min- 

exclusive wire-seal grommet will seal all 
addition type EE Mil-W-16878. Elec- 
trically, mechanically, BANTAM connectors have proven com- 
pletely dependable. Copper alloy closed entry sockets, extra 
heavily gold-plated over silver... moisture-proof resilient in- 
serts...cadmium-plated shells of impact-extruded alu- 
minum...heavy spring tension for perfect interface sealing. 


required wires and in 


Toledo 1, Ohio. 


For further information write BUGGIE DIVISION, P.O. Box 817, 


NORWALK, CONNECT. BICC-BURNDY Ltd. Prescot, Lancs., England in Europe: Malines, Belgium TORONTO, CANADA 
9 








CHOBERT BLIND RIVETS SPEED SHEET METAL 


ASSEMBLY ON THE KAMAN HELICOPTER 


Chobert blind rivets are now replacing sheet grippers at Kaman 
Aircraft Corporation for tacking sheet metal in position before 
final solid rivet assembly —cutting time and saving money. The 
high output Chobert gun holds up to 92 rivets and reloads in 15 
seconds. One man can rivet four times faster than two men using 
solid rivets. Write today for the complete story to: AVDEL, Inc., 
210 South Victory Blvd., Burbank, California. 
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Vital but vulnerable missile c: 
requirement is being met with pro- 


neered mounting systems. 


aerospace environments. This 
tection afforded by Lord-en 
Vibration/shock/noise co 
shown here, is a proved rout 
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Many types of advanced “‘s 
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LORD MANUFACTURING COMPANY «+ ERIE, PENNSYLVANIA 


FIELD ENGIN 


ATLANTA, GEORGIA - CEdar 
BOSTON, MASS. - HAncock 6-9 
CHICAGO, ILL. - Michigan 2-6 

DALLAS, TEXAS 
DAYTON, OHIO - BAidwin 4-03 
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NGELES, CAL. - HOltlywood 4-7593 
2K, N. ¥. (Paramus, N. J.) 
rk City - BRyant 9-8042 
1s, N. J. - Diamond 3-5333 
ADELPHIA, PA. - PEnnypacker 5-3559 
FRANCISCO, CAL. - EXbrook 7-6280 
R PARK, FLA. - Midway 7-5501 


Corporation Limited” 
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Lord contributions to 
missile reliability 
include: 


inertial Guidance System 
Suspensions 
.. for both stabilized and 

strapdown types 

Shipping Container Mounting 

Systems 

... for complete missiles, nose 
cones, warheads, engines 


Launcher Mountings 
.. for soft and semi-hard site 
installations 


integral Skid Mountings 
. for gronnd control, communi- 
cations, maintenance huts . 


Tylastic Tie-downs 
.. for fragile railroad lading 


Elastomeric Mountings 

_.. for missile carriers, trailers, 
iCBM transporters 

Special Mounting Systems 

... for controls, instrumentation, 
computers 

Dyna-damp Structural Panels 

Acoustical Enclosures 

Elastomeric Antenna Snubbers 











Insulation news from Johns-Manville 


Now Min-K" 
is flexible! 


THE INSULATION WITH A LOWER 
CONDUCTIVITY THAN STILL AIR IS NOW 
AVAILABLE IN BLANKET AND TAPE FORMS 
FOR UNLIMITED NEW APPLICATIONS 


Min-K, the unique insulating material developed 
and produced by Johns-Manville, now has an added 
quality ... flexibility! Min-K is a new concept in 
missile insulation. The higher it flies, the better it 
insulates. Min-K’s thermal conductivity drops as 
atmospheric pressure decreases. Its superior per- 
formance has been proved in hundreds of opera- 
tional U. S. missiles. 

New Flexible Min-K offers many special advan- 
tages. For example, it is the ideal way to lower 
prototype costs. You can test performance without 
the expense of special tooling. The flexible blankets 
lend themselves to bonding, lamination with rein- 
forced plastics, service coatings and as a compo- 
nent of insulation systems. Further, Min-K can be 
tailor-made to wrap around a cylinder, cone or other 
geometric shape. And, it is also available in 114” 
and 2” tapes for spiral winding on a duct or pipe. 

Because of the added quality of flexibility, Min-K’s 
unique insulating characteristics now can be used 
in virtually unlimited new applications. For full 
details on Flexible Min-K, Min-K and other J-M 
aviation insulations, write Johns-Manville, Box 14, 
New York 16, New York. In Canada: Port Credit, 
Ontario. Cable address: Johnmanvil. 


JOHNS-MANVILLE 


JON NS MANVILLE 


PRODUCTS 





The 
most expensive rejections: 


the ones 
you don’t catch! 


Once a part “‘sneaks through” into expensive and time-consuming forming operations, 
costs skyrocket. That’s why Ansco designs films of maximum réadability . . . to catch 
defects in the initial X-ray inspection. 

If you are at all concerned about the ones that “sneak through,” cheek Ansco! 

Here are four fine Ansco X-ray emulsions to suit your every need: Anseo Superay ‘A’, 
fast, high definition film for general purposes. Superay ‘B’, ultra-fine grain, medium- 
speed emulsion for maximum detectability. Superay ‘C’, medium-fine grain and high- 
speed performance. Superay ‘D’, designed to provide extremely high speed when used 
with calcium tungstate screens, Ansco, Binghamton, N. Y., A Division of General 
Aniline & Film Corporation. 


A 


Industrial X-ray 








The new 906C timing 
system is here 


What's different about the 
NEW 906C VISICORDER OSCILLOGRAPH? 


At first glance you may see no difference at all. Just the 
same functional lines and compact size that you have come 
to recognize in the Visicorder. 
They have not changed since 1956, when the Visicorder 
principle of oscillography made immediate readout of high 
frequency data possible for the first time. 
Until now, all the improvements that have maintained the 
Visicorder’s record of leadership have been internal: 
—increased capacity to 14 channels 
—-higher frequency response (0-5000 cps) 
—simultaneously recorded grid lines 
—self-starting lamp for remote operation 
But the 906C has a new feature you can see, (look carefully 
at the back of the case) and one that represents still another 
breakthrough; a built-in flash tube timing system which not 
only generates its own time base, but which can also be 
triggered externally. You can, in other words, use the 906C’s 


HONEYWELL INTERNATIONAL 

Sales and Service offices in all principal cities of the world. Manufacture 
ing in United States, United Kingdom, Canada, Netherlands, Germany, 
France, Japan. 
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timing system to record time lines simultaneously with data, 
Or you can trigger the timing circuit externally—either by 
supplying a pulsing voltage of only +10v into 20K ohms 
impedance, or simply by causing impedance to drop to 100 
ohms or less through shorting-out or other means. 

Thus your “‘time”’ signal may actually be an event marker 
related to shaft rotation, belt movement, or any other effect 
which might be more conveniently fed to the timing circuit 
than to a galvanometer. 

(Owners of Visicorders 906, 906A, and 906B will be glad 
to know that only a field-change is necessary to economically 
and easily add this timing system to their instruments). 


Write today for full information on the brand-new 906C 
Visicorder. Ask for Catalog HC-906C. Or call us at SKyline 
6-3681, Direct Distance Dialing Code 303. 


Minneapolis-Honeywell, Heiland Division 
5200 East Evans Avenue, Denver 22, Colorado 


Honeywell 





MAULER 
MOBILITY 


-BY FMC 


SELF-CONTAINED 
WEAPONS SYSTEM 





For further information, write on com- 
pany letterhead to Preliminary Design 
Engineering Dept., FMC Ordnance Divi- 
sion, P.O. Box 367, San Jose, California, 
Phone: CY press 4-8124. 


The striking power of the Army’s Mauler automatic- 
firing air defense system, now in development, will 
be extended by its exceptional mobility — engineered 
and built by FMC. Working closely with Convair/ 
Pomona, Convair Division of General Dynamics 
Corporation, and ARGMA, an element of the U.S. 
Army Ordnance Missile Command, FMC is respon- 
sible for (1) the tracked carrier, adapted from our 
standardized M113 vehicle, and (2) the launching 
pod assembly and the auxiliary power unit. Result: 
a self-contained weapons system, tracked for on-road 
or off-road mobility in any ¢errain. 

When mobility is the question, call in FMC, since 
1941, a leading designer and builder of military 
standardized vehicles. 


Putting ideas to Work 
FOOD MACHINERY AND CHEMICAL 
CORPORATION 


Ordnance Division 
7105 COLEMAN AVENUE, SAN JOSE, CALIF. 
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From 1911 pusher to 1961 supersonic jets... 


NAVAL AVIATION’S 50th YEAR OF OPERATIONAL READINESS 


Naval Aviation was launched fifty years ago with the first 
round-trip flight from a naval vessel. The time was 
January 18, 1911. The place was San Francisco Bay. 
Eugene Ely took off and landed a Curtiss biplane from a 
wooden platform especially constructed on the cruiser 
U.S.S. Pennsylvania. His top speed was 50 knots. Today, 
powerful jet fighters, such as the McDonnell F4H 
“Phantom II” are routinely catapulted by steam catapults 


INTERNATIONAL AIRPORT 
LOS ANGELES 45, CALIF. 


& 


— _ 


‘from quarter-mile long carriers. Capable of flying at twice 

the speed of sound, these new jet aircraft can strike 
swiftly in the cause of freedom, from the 70% of the 
earth’s surface covered by navigable water. 


Del Mar salutes the officers and men of Naval Aviation 
who, down through the years, have steadfastly main- 
tained their operational readiness to face any world crisis. 


Del Mar is proud to have contributed to the operational 
readiness of Naval Aviation by providing weapons training 
systems for use with the newest air-to-air —. To this 
task Del Mar offers its facilities and its broad knowledge 
as the originator of the low-mass tow target concept. 


For a free photo of Ely's historic take-off, write Del Mar, Dept AW-1449-2. 
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Once off the firm footing of earth, the most critical need of any 
vehicle is for precise direction. The straight course of a sub, a 
ship, a jet... the precision track of missile or space vehicle... 
these result from a directional reference of superior accuracy; 
the kind provided by gyros made at Sperry. Whatever the appli- 
cation, gyros by Sperry have a common denominator: stability. 





Sperry is dedicated to, concentrates upon, stability — absolute 
directional accuracy, absolute repeatability. The result is seen in 
the widespread technological successes achieved at the direction 
of the Sperry gyroscope. General offices: Great Neck, N.Y. 
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He designed a 
new interchange 
for radio traffic 


This AMF engineer, part of an 
AMF-U.S. Army team, solved the 
problem of traffic delays and personal 
danger in manual re-connection of 
jumpers when interchanging R.F. 
transmitters and antennas. 














His solution is a push-button-op- 
erated, coaxial crossbar switching 
system, using vacuum switches for 
circuit selection. A typical system 
consists of 4 transmitter inputs, 7 
antenna outputs plus a dummy load, 
ina 4x8 matrix that can be mounted 
in a 19” rack. It can be controlled 
locally or remotely over any type of 
communication network having a 
bandwidth of at least 200 cycles. 





AMF’s coaxial crossbar switching 
system provides 100% flexibility in 
circuit path selection and accommo- 
dates power levels as high as 500,000 
watts and frequencies up to 30 mega- 
cycles. It allows 100% utilization of 
all transmitting equipment. Stubs 
are automatically eliminated. 











To insure fail-safe operation, 
power is required for the vacuum 
switches only during change of con- 
dition. Selection rate: 1 per second. 
Operating transmitters are safety- 
interlocked to insure a load. There 
are no hazards from open wires or 
inadvertent application of power to 
dead-lined antennas. 





Single Command Concept 


AMF'’s imagination and skills are 
organized in a single operational 
unit offering a wide range of engi- 
neering and production capabilities. 
Its purpose: to accept assignments 
at any stage from concept through 
development, production, and serv- 
ice training...and to complete them 
faster...in 
* Ground Support Equipment 
* Weapon Systems 
* Undersea Warfare 
* Radar 
* Automatic Handling & Processing 
« Range Instrumentation 
* Space Environment Equipment 
« Nuclear Research & Development 


GOVERNMENT PRODUCTS GROUP, 
AMF Building, 261 Madison Avenue, 
New York 16, N. Y. 
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AN/MRC-66 Communication Central provides a 20-mile mobile 
radio telephone system between a dozen tactical units on the 
move...plus full compatibility with other radio and wire circuits. 
This advanced single sideband concept, developed by Motorola 
for U.S. Army Signal Corps, offers the transmission of 
simultaneous voice, teletype, facsimile and data transmission 

far superior to conventional modulation systems. SSB also allows 
more channels in a given portion of the crowded RF spectrum 
and more systems in a given area. * Automatic Output 

Control insures uniform signal reception regardless of whether 
vehicles are deployed 100 feet or 10 miles from the Central. 
Three operating modes— Normal, In-Channel Net and Emergency 
Net— enhance the basic system flexibility. % Simplification 
inherent in Motorola’s concept and modular design affords the 
highest possible degree of reliability and maintainability 


in the field. Detailed information is available on request. 


Military Electronics Division q MOTOROLA 


CHICAGO 51, Illinois, 1450 North Cicero Avenue 
ave tavited te anal SCOTTSDALE, Arizona, 8201 East Mc Dowell Road 
PPY RIVERSIDE, California, 8330 Indiana Avenue 


Qualified technical personnel 





EDITORIAL 





Our Best Foot Forward 


As the chill of the cold war cuts deeper, it becomes in- 
creasingly obvious that the United States must devote 
considerable thought and energy to projecting a realistic 
image of its strength, vitality and determination to main- 
tain its basic concepts for friends, foes and neutrals to 
see and believe. As long as we had a national leadership 

vith the philosophy of an aging heavyweight champion 
of the world, hoping to retire undefeated and ignoring 
the challenge of any new contenders no matter how vig- 
orous and dangerous, this type of image was difficult to 
project abroad. 

In fact, this philosophy contributed substantially to 
the misconception, still current in many parts of Europe, 
Africa and Asia, of the United States as a currently pros- 
perous nation too flaccid and complacent to defend and 
maintain its position in the world—equally indifferent to 
the welfare of its friends and the defeat of its enemies. 

Fortunately, President Kennedy, from his inaugural 
address onward, has sought to change this image and 
reaffirm the vitality of a still young nation determined to 
meet the challenge of the times and confident of its ulti- 
mate success despite the harassment of temporary fail- 
ures. In the effort to project this type of image, the 
aerospace field must play a key role. For it is in the gal- 
loping new technologies of the aerospace frontiers that 
the world at large has found a readily applicable yard- 
stick by which to measure the relative vitality of the 
competing systems of the United States and the USSR. 


Last week, we emphasized the tremendous impact that 
our full technical participation, both with men and ma- 
chines, in the Paris International Air Show produced on 


the European community. There also have been other 
significant activities in this area that are adding to this 
cumulative effect and should be strongly encouraged and 
continued. 

One of these is the well organized assault on world 
records for aircraft and helicopters that has been sparked 
by Jacqueline Cochran, president of the National Aero- 
nautic Association, directed by the new NAA executive 
director Ralph Whitener and supported fully by the 
military services through Vice Adm. Robert B. Pirie, 
deputy chief of naval operations for air; Maj. Gen. Rich- 
ard M. Montgomery, USAF assistant vice chief of staff, 
and Brig. Gen. Clifton von Kann, director of Army 
aviation. For a number of years, Defense Department 
policy barred the use of our best military aircraft for 
world record attempts and left this field largely to British, 
French and Russian competition. 

By the middle of last year, the Soviets had captured 
106 official world helicopter and aircraft records in con- 
trast to 98 held by the United States. Thanks to the 
new leadership of NAA, backed by full cooperation of 
the aerospace industry and the military services, the 
scoreboard now stands at 115 records held by the United 
States and 103 held by the Soviets. The United States 
has recaptured 27 world records since January and has 15 
more attempts scheduled to swell this total in the next 
few months. 

The fact that many of these records were recaptured 
from the Soviets has not been lost on the rest of the 
world. The importance of these record performances, 
both the spectacular absolute speed, altitude and closed 
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WHO'S WHERE 


In the Front Office 


J. T. Lidbury, board chairman of Hawker 
Aircraft, Ltd., succeeding Sir Roy Dobson, 
vice chairman of the Hawker Siddeley 
Group, who will remain on the board. Sir 
Sydney Camm, (see p. 129) chief engineer, 
succeeds Mr. Lidbury as managing director. 
Other Hawker board appointments: R. L. 
Lickley, deputy managing director; E. G. 
Rubython, general manager; W. J. Heas- 
man, secretary. Mr. Lidbury also succeeds 
Sir Roy as chairman of Folland Aircraft, 
Ltd., and Mr. Lickley succeeds Mr. Lid- 
bury as managing director. 

Harold D. Kube, a director of Frederick 
Research Corp., Wheaton, Md. Mr. Kube is 
treasurer of Jansky & Bailey, a division of 
Atlantic Research Corp. 

General Dynamics Corp., New York, 
N. Y., has appointed the following as vice 
presidents in four new divisions (see p 99 
of the corporation: General Dynamics 
Astronautics—Mortimer Rosenbaum (divi 
sion executive); Wallace W. Withee (re- 
search and engineering); Elwood D. Bryant 
(operations); General Dynamics/Convair— 
J. H. Famme (operations); E. R. Peterson 
(engineering); General Dynamics/Pomona— 
Charles D. Perrine, Jr., (research and engi- 
neering); G. E. Sylvester (operations); Gen 
eral Dynamics/Ft. Worth—Robert H. Wid- 
mer (research and engineering); B. G. Reed 
(operations). 

Starr W. Cahill, vice president-manufac- 
turing, Hycon Manufacturing Co., Mon- 
rovia, Calif. 

Roger. Bowen, executive vice president, 
Cannon Electric Co., Los Angeles, Calif. 

Donald G. Fink, vice president-research, 
Philco Corp., Philadelphia, Pa 

Ralph O. Romaine, vice president, Edo 
Corp., College Point, N. Y. Mr. Romaine 
will succeed Archibald M. Brown, Edo’s 
vice president-sales, upon his resignation on 
Aug. 1. Mr. Brown continues as a director 
of Edo and as president of Edo (Canada) 





H. Whitlock, vice president-line 
maintenance, United Air Lines, Inc. Also: 
O. T. Larson, vice president-transportation 
services for Western operations (with head 
quarters in Denver); Fred A. Brown, 
assistant vice president and general manager 
transportation services for Eastern opera 
tions (with headquarters in Washington, 
D.C.). R. W. Hardesty has been named the 
assistant general manager, Washington, D.C 

W. T. Noll, a divisional vice president, 
Minneapolis-Honeywell Regulator Co. Mr 
Noll is general manager of the company’s 
Aeronautical Division facilities in Minne- 
apolis and Los Angeles 

Robert F. Hurt, vice president-operations, 
Grand Central Rocket Co., Redlands, Calif 

Arthur L. Chapman, senior vice president, 
Pacific Mercury Electronics, Sepulveda, 
Calif. 

Arthur G. Baitz, an assistant vice presi- 
dent, Robertshaw-Fulton Controls Co., 
Richmond, Va., and general manager of the 
company’s Eastern Research Center, King 
of Prussia, Pa. 

Marion J. Stock, comptroller, Solar Air- 
craft Co., San Diego, Calif 

(Continued on p. 129) 
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INDUSTRY OBSERVER 


ind development for 
nse against ballistic 
22, p. 19). Raytheon 
le for the interceptor 
Initial contract will 


> Raytheon team has been selected to handle r 
advanced Research Projects Agency’s new ter 
missiles, called ARPA Terminal or ARPAT (AV 
team includes Hughes Aircraft, which will be 
vehicle, Boeing and IBM’s Federal Systems D 
be for about $8 million. 


> Air Force is expected to ask for bids on its large solid propellant booster 
in about six weeks. Engines will have to produce 3 million Ib. of thrust for 
90-100 sec., and as many as seven may be clustered in a booster stage. Re- 
quests are expected to specify segmented engines but may leave the question 
of conical vs. cylindrical segments up to the bidders 
raft mission for the 
hicle. Three upper 
six Pratt & Whitney 


P Orbit of Venus and return to earth is 
proposed six-stage, 395-ft. high Nova space 
stages for this configuration are a single Rocket 
LR-115s and a fluorine-hydrazine engine. 


> Army and Navy both plan to invest in further development of the Lock- 
heed rigid rotor helicopter design which was runner-up in the light observa- 
tion helicopter competition. Lockheed has been flying a prototype which 
obtains directional movement by changing the angle at the gimbal where the 
rotor shaft is mounted on the fuselage. Lift is controlled by varying engine 
speed. The design reportedly offers inherent stability and saving of more 
than 50% both in original cost and maintenance cost. 


> French and West German governments h red six pre-production 
models of the Transall cargo aircraft, which , developed jointly by 
French and German companies. First flight the military transport, 
powered by two Rolls-Royce Tyne turbopri duled for July, 1962. 
Five prototypes were ordered initially, incl vo for static testing. 
French and German defense ministries toget t to order about 200 
aircraft. 


> First model of Gyrodyne’s DSN-3 DASH drone anti-submarine helicopter, 


which will be the operational version, flew Apr ind delivery to the Navy 
is expected next month. Earlier models were vered by a gasoline-fueled 
Porsche automotive engine, but DSN-3 is powered by a Boeing T50-BO-4 
burning JP-5 because the Navy decided to stop all installation of more 
hazardous aviation gas facilities on destroyers. Nine models of the DSN-1, 
which has undergone sea trials (AW June 12, p. 113), were built, of which 
four crashed. Three DSN-2s were built. 


us If and subsequent 
tem was eliminated 
to be completed in 
ting breadboard model 


P Electrostatic tape system will be carried 
weather satellites under the present plan. 7 
from Nimbus I because development is n 
time for a mid-1962 launch. RCA has built 


of the system. 


earch will be a key to the 
Dromedary-type bomber 
work is aimed at smooth- 
lrag and increasing endur- 


> Success of Northrop’s boundary layer control 1 
decision on developing a subsonic, long-endurat 
instead of the Mach 3 B-70 (see p. 105). North: 
ing the boundary layer over the wing, reducing 
ance (AW May 29, p. 61). 


covered by Navy’s 
funds for its Transit 
354.55 million to the 


> Purchase of four Scout vehicles and six 
request for $4.8 million in Fiscal 1962 p1 
experimental navigation satellite. Program 
end of Fiscal 1961. Prototype operational . ll weigh 90 Ib. instead 
of the 250 Ib. in the current experimental | will be launched by 
Scout in early 1962. In addition to being light the satellites will have 
significant increases in electrical power and memory capacity. 

> Portable microlock telemetry stations may be located in Ethiopia, India, 
Singapore, Hawaii and Guam to receive instantaneous data from the Ex- 
plorer XI gamma ray telescope satellite launched Apr. 27. The power system 
is supplied by solar cells, and the satellite has an estimated useful life of 
a year. 














ADVENT OF A NEW ERA IN COMMUNICATIONS will come about through the use of 


wide-band microwave radio repeaters in stationary satellites. Under the over-all direction 


of the U.S. Army ADVENT Management Agency, Bendix is developing satellite repeaters 


and ground terminal equipment for the Army Signal Corps, and a shipboard terminal for 
the Navy Bureau Of Ships. This important participation in Project ADVENT exemplifies the 


new technical challenges and careers offered by our expanding Space Laboratory. 


Qualified applicants will receive consideration for employment without regard to race, creed, color or national origin. 


BENDIX SYSTEMS DIVISION 


ANN ARBOR, MICHIGAN 
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Noise Effect Probe 


AFSC Vacancies 
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Washington Roundup 


Special technical committee of the Federation Acronautique Internationale will 
meet July 17 in Paris to study U.S. and Soviet claims { records, based on the 
flights of Cdr. Alan Shepard and Maj. Yuri Gagarin, and t ke recommendations for 
their homologation as official FAI records. 

Russia submitted the minimum of factual data on Gagarin’s orbital flight that is 
required as a result of the FAI Barcelona meeting last fall but nted it in an elaborate, 
hand-embossed leather folder. The mass of technical det 1epard’s Mercury flight 
was presented in a plain mimeographed, stapled paper 

U.S. technicians on the committee will press for elaboration of some Soviet data— 
for example, a more precise answer on the thrust of th« ngines. All Russia said 


was that they produced 20 million hp 
U.S. representatives on the FAI sporting commission also will continue to press 


the Russians to submit pictures of aircraft for which records are claimed. The Soviet 
film strip that accompanied the world altitude record cl 12,205 ft. for the E-66 
shows an aircraft that looks suspiciously like the Lock 4, which now holds 
the official record of 103,395 ft. 


Soviet Russia has a delta-winged supersonic bomber in production and in operation. 
Three separate Soviet nuclear-powered submarines hai ntified under way at 
sea by the U.S. Navy. 


Joint Chiefs of Staff will testify on the detrimental effects of a continued nuclear 
test moratorium this week at a closed session of the Joint Congressional Atomic Energy 
Military Applications Subcommittee. Administration suj 1) Congress are urging 
the President to end the voluntary ban. 


Pressure is building for a broad congressional investigation of the effects of airports 
on surrounding communities. The noisier jets and longer runways have aggravated the 
problem. Focus now is on the House Rules Committe onsidering a resolu- 
tion by Rep. Richard E. Lankford directing the House B nd Currency Housing 
Subcommittee to study effects of federal airport devel surrounding homes, 
with emphasis on the Federal Housing Administrati f refusing to insure 
mortgages on homes considered too close to airports 

Until now, House Interstate and Foreign Commerce Committee Chairman Oren 
Harris has refused to support special airways sande es, — tring to keep this the province 
of his own committee. But one veteran of the Rule ttee told AviATION WEEK: 
“If Oren doesn’t do something about this jet problem ommittee, I’m going 
to have to vote to let a select committee look t 

Rep. Joseph P. Addabbo, whose district is on Long Island, said his constituents 
are so up in arms that he is afraid to go home for the summer. “lirst thing you know, 
somebody . . . is going to shoot down one of those jet g r his house with a 
shotgun,” he said. “We've got to do something.” 

‘Likely result: Rep. Harris will conduct his own sp tigation. 


Army Col. Earl G. Peacock is the new military consultant for the House space 
committee, succeeding Navy Capt. Howard J. Silberstein, leaves the post next 
month. Col. Peacock served in the Office of Defense R ind Engineering and 
worked on Army’s Lamp lunar base studies. 


Air Force Systems Command has approximately 800 vacancies in its Ballistic Sys- 
tems and Space Systems Divisions that cannot be filled for lack of qualified personnel. 
This example of the current gap in technically educat was mentioned to 
Congress recently by Lt. Gen. Roscoe G. Wilson, USA ity chief of staff for 
development. Gen. Wilson said ‘“‘an enormous gap’’ is g in the grades of senior 
captain, major and junior lieutenant colonel, and “in irs it is going to be 
very difficult to find people.” 


Defense Department will be called before the House Armed Services Investigating 
Subcommittee, headed by Rep. Edward Hebert, next week istify the mushrooming 
use of non-profit organizations. Fiscal 1961 payments by Defense for outside services 
exceed $100 million. 


President’s Committee on Equal Employment Opportunity is continuing to meet 
quietly with defense contractors in the hope of getting more anti-discrimination agree- 
ments, such as the one signed last month by Lockheed Aircraft Corp. Several companies 
met last week, primarily with committee staff members, wre will hold talks this 
week. Vice President Lyndon Johnson heads the committ 
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Lunar Drive May Cost Under $20 Billion 


NASA fiseal studies cut estimates from $40 billion; 
total includes all programs related to moon effort. 


By Edward H. Kolcum 


Washington—Crash program to beat Russia in landing a man on the moon, 
including all supporting research and development, may cost less than $20 
billion instead of the $40-billion estimate made two months ago. 

The total figure includes a number of vehicle and payload projects that 
already were on the schedule but that now have been incorporated into the 
Apollo manned lunar landing program because they will contribute back- 
ground information to the mission. Among them are at least 20 scientific 
satellites and probes, and all advanced launch vehicles. 


National Aeronautics and Space Ad- 
ministration is still analyzing the total 
program to determine how much under 
$20 billion it will cost, but because the 
detailed funding study will continue 
through the life of the program it is 
unlikely that the agency will commit 
itself to a specific figure. The new esti- 
mate takes into account an assessment 
of the comparative costs of alternate 
approaches and is being made with 
NASA’s newly-installed computer an- 
alysis management system, a modifica- 
tion of Defense Department PERT 
PEP procedures (AW June 12, p. 33). 

D. D. Wyatt, director of the new 
NASA programs office told AviaTion 
Weex that launch vehicle development, 
procurement and flight will cost about 
50% of the total estimate. Spacecraft 
and systems will cost about 33%, and 
supporting science and_ technology 
15%. Tracking will account for the 
remaining 2%. 

Vehicle costs will cover procurement 
of Saturn, Nova, Atlas Agena B, 
Centaur and Little Joe. Also included 


is full development cost of Nova, Saturn 
C-2 and C-3 and an advanced Little 
Joe (AW May 22, p. 24), and a portion 
of the cost of developing Saturn C-1. 
Test stands and launch facilities also 
are charged against the moon program. 

Spacecraft and systems category in- 
cludes the complete cost of developing 
the Apollo A earth-orbiting laboratory, 
Apollo B circumlunar craft, Apollo C 
lunar landing vehicle and Project Mer- 
cury capsules from the 21st through 
26th production versions. Additional 
Mercury capsules may be required for 
component development and _ bioastro- 
nautics studies. 

The Apollo program wil: be charged 
with all Ranger, Surveyor and Pros- 
pector costs. Justification is that Ranger 
will sample the earth-moon environ- 
ment, and Ranger and Surveyor will 
study the lunar atmosphere, surface and 
subsurface—all necessary stages prior to a 
manned lunar landing. Prospector will 
be the unmanned logistics vehicle to 
support a moon base. 





Whitney LR-115 engines as third stage. 


government at the Marshall facility. 


ordnance plant. 





Saturn C-3 Approved to Launch Apollo B 


Washington—Saturn C-3 launch vehicle proposed by Marshall Space Flight Center 
(AW June 12, p. 58) has been approved by the National Aeronautics and Space 
Administration as the vehicle to launch the Apollo B circumlunar spacecraft. 

Maj. Gen. Don R. Ostrander, NASA launch vehicles director, said the C-2 is 
“rather marginal” for the mission, and the agency wants to start development early 
next year on the C-3. The new Saturn consists of a cluster of two Rocketdyne F-1 
engines as booster, four Rocketdyne J-2 engines as a second stage, and six Pratt & 


NASA meanwhile has narrowed the list of prospective bidders for the J-2 stage to 
Aerojet-General Corp., Douglas Aircraft Co., General Dynamics-Astronautics and 
North American Aviation. They will meet June 21 at Marshall for a bidders con- 
ference. Proposals will be due Aug. 1. Contract for the stage will be awarded Oct. 1. 

Gen. Ostrander also said NASA is planning to seek industry proposals for the S-1 
Saturn first stage to accelerate its availability. The stage has been built by the 


After an announcement by Rep. Overton Brooks (D.-La.), chairman of the House 
space committee, NASA confirmed it was considering a site at Michoud, La., as a 
possible Saturn construction facility. The site, near New Orleans, is a former Army 


NASA said it is inspecting sites throughout the country as potential Saturn con- 
struction facilities. The agency plans to assign the selected facility to a contractor. 








Also in the supporting science and 
technology area are portions of the 
aeronomy satellite, designed to measure 
micrometeoroid hazards; the energetic 
particles satellite series, to assess cosmic 
particle flux and energies; the solar, 
astronomical and geophysical observa- 
tory satellites, which will provide long- 
term studies of the earth-moon environ- 
ment and radiation effects. 

The entire NASA biomedical pro- 
gram is charged to Apollo, and includes 
flight programs with Bios payloads (AW 
June 5, p. 23), studies to assess the 
need for variable gravity, and radiation 
effects on living tissues. 

In the supporting science and tech- 
nology program, flight schedules of 
experiments will be accelerated over 
the schedules in effect before the em- 
phasis on Apollo, and some projects 
may be given additional flights. 

The cost for tracking will cover 
modification of the existing Project 
Mercury network. 

Wyatt said that the method used in 
estimating the cost and extent of the 
manned lunar landing program is “to 
include all projects required to produce 
the information we need,” even if the 
projects were approved and funded be- 
fore the Apollo emphasis. Cost esti- 
mates were made by NASA research 
and development personnel, and the 
refined figures are possible because the 
agency is in a better position to “price 
out” the costs of parallel approaches, 
he said. 

Early decisions on selecting a single 
approach can keep the total program 
costs down, but NASA recognizes that 
the validity of its funding estimates is 
complicated by the unknown political 
climate that will prevail when alternate 
projects are eliminated. 

The agency now is in the process of 
determining those areas where alternate 
approaches must be considered because 
of their technical difficulties. Among 
them are launch vehicles—solids vs. 
liquids—and_ flight techniques—direct 
launch or launch from orbit. Alternate 
vehicle concepts include assessment of 
the newly conceived Saturn C-3 (see 
box) as a rendezvous vehicle, and com- 
paring it with Nova using direct ascent. 

Wyatt said NASA’s cost estimates in 
the past have been close to those of in- 
dustry, despite the unknowns that pre- 
dominate in the agency’s contracts. 
The primary factor in arriving at a rea- 
sonable estimate, he said, is the number 
of man-vyears of work involved, not the 
dollar figure. 

The fact that all space programs 
which will contribute to the manned 
lunar mission have been incorporated 
into the over-all Apollo program has 
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not been explained previously by the 
White House or NASA. Because they 
will become a part of Apollo, these pro- 
grams will share the top national pri- 
ority. But because they increase the 
dollar cost, NASA will be under heavy 
pressure to justify its plans, and to be 
successful in space shots. 

Saunders B. Kramer of Sunnyvale, 
Calif., a space scientist, told Aviation 
Weex the NASA cost estimate for the 
lunar mission is “ridiculously high.” 
Kramer said the mission can be accom- 
plished by 1967 at a cost of $4 billion. 

He added that the manned circum- 
lunar mission of Apollo B is wasteful 
and should be eliminated, and suggested 
that the Saturn C-2 be used for rendez- 
vous and the Apollo vehicle be launched 
from orbit. Instrumented packages and 
animal payloads, he said, should be 
flown instead of men in the circumlunar 
phase. 

Kramer’s estimate includes $2  bil- 
lion for development of the spacecraft, 
but does not charge vehicle develop- 
ment and supporting technology to the 
mission cost. 

Public reaction to President Ken- 
nedy’s request for accelerated moon 
project spending (AW May 29, p. 25) 
has been mixed in the press and largely 
favorable in correspondence from the 
public to the President. Members of 
the Senate and House space commit- 
tees say there has been no significant 
increase in their mail on the moon pro- 
gram since the Administration message. 

Although the majority of letters re- 
ceived by the White House and NASA 
on the subject of the moon program 
are favorable, there is some misunder- 
standing of the cost, according to Dr. 
Edward C. Welsh, executive secretary 
of the National Space Council. 

The President has received 
tions for financing the program ranging 
from bonds for space to outright offers 
for contributions. 

Dr. Welsh said the misunderstanding 
in economics stems from a belief that 
the six-year, $30-billion projected cost of 
the total U.S. space program is wrongly 
considered a one-year program. He said 
it is not generally understood that the 
program does not average more than 
1% of the gross national product. 

Congress and NASA are emphasizing 
prestige, national security, byproducts 
and the effect on the economy in de- 
fending the cost of the space program. 

Press reaction since President Ken- 
nedy’s space increase request, May 25, 
has been divided, but some influential 
newspapers have been highly critical in 
editorial analyses. 

Some of the adverse comment accuses 
the President of failing to make a strong 
case for the expenditure, and questions 
the practical utility of a manned lunar 
base unless it can be used for military 
defense. 


gge 
sugges 
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Senate Space Group Favorable 
To Higher NASA Fund Requests 


Washington — Senate Aeronautical 
and Space Sciences Committee has 
concluded hearings on President Ken 
nedy’s bolstered space budget requests 
without raising any serious objections. 

The tone of the hearings—never at 
tended by anything near the full com 
mittee complement of 15 senators 
was one of general inquiry rather than 
detailed analysis of the President’s 
money ‘requests. There were few ex- 
pressions of doubt about the 
of the proposals. 

An exception to the general mood 
of approval came on the last day of 
the hearings when Chairman Robert 
S. Kerr (D.-Okla.) said the Air Force 
Dyna-Soar program appears to “dupli 
cate” the work of other space projects 
But Sen. Kerr told Aviation WEEK 
he will not recommend cancellation of 
Dyna-Soar or suggest its review by the 
Senate Armed Forces Committee 

Sen. Kerr contended during the hear- 
ing that the National Aeronautics and 
Space Administration’s manned space 
flights will provide the same informa- 
tion to be gathered with Dyna-Soar 
He stuck to this view despite counter 
arguments by Harold Brown, director 
of defense research and engineering, 
and by Maj. Gen. Victor R. Haugen, 
Air Force assistant deputy chief of 
staff, development 

Brown said the initial phase of the 
Dyna-Soar project “is to develoy 
demonstrate materials in 
boosted by Titan II and able 
controlled aerodynamically.” He said 
the fine and control surfaces and other 
materials developed under Dyna-Soar 


merits 





Lunar Landings 

Los Angeles—Cost of about $10 bil 
lion for a U.S. program te land a man 
on the moon was estimated last week by 
Trevor Gardner, chairman of the USAF 
Space Committee, at a joint meeting of 
the American Rocket Society and The 
Institute of the Aerospace Sciences. 

Gardner raised the question of who 
should manage the program—NASA or 
Defense Department. Though he did 
not follow with a specific recommenda- 
tion, he said the experience of such men 
as Gen. Bernard A. Schriever and Adm. 
William F. Raborn in directing USAF’s 
former ballistic Missile Division and 
Navy’s Special Projects Office for Po- 
laris should be utilized. 

Concurrency, as developed in the 
Atlas, Titan and Minuteman ICBM 
projects, must be exploited to the fullest 
in the lunar program, he said. 
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Fiscal 1962 Missile and Aircraft Procurement 


Congress authorized this Fiscal 1962 program last week. Funds already on hand will partially finance the Air Force and Navy 


aircraft programs 2nd the Navy missile program. 


AIRCRAFT 


Authorization 
(in millions 
of dollars) 


Air Force Quantity 


SAC long-range bomber $525.0 
KC-135 jet tanker .. eens 230.0 
F-105D tactical fighter ...... ar. 369.9 
T-38 jet supersonic trainer... . 144 128.9 
T-39 jet utility trainer ae 55 50.3 
T-40 mission support ica 19.1 
B-70 supersonic bomber 4 218.0 
RF-105 tactical reconnaissance 
RC-130 mapping and charting 
C-130E airlift transport 
C-141 airlift transport 
Long-range passenger transport 
C-135 turbofan engines, to re- 
place C-135 turbojet engines 
Guided air rockets 
Modifications (millions) 
B/RB-47 
| Pe Ser 260.0 
RE. pha aca wete a 18.5 
oes eee 3.3 
C124 ..:. p 3.1 
eee sobs 4d dou. 3.5 
ES oer 5.5 
F-100D, F ae 9.7 
RF-101 8.9 
F-102 Fa a ae 5.5 
F-105 See eee hy 
Other ae 28.7 
Class IV kits 173.0 
Interceptor improve- 
ment package . 78.5 
Military assistance 
program i 20.0 
Common in-service aerospace ground equipment 
Component improvement . 
Industrial facilities 
Replenishment spares ... . 
All other 
2 a SE Be ener Peete 4,101.1 


Navy 
A4D-5 
A2F-1 
F4H-1 


Advance procurement 
Aeronautical spare parts 


Authorization 
(in millions 


Quantity of dollars) 


Modernization 

Training equipment 

Industrial facilities .......... 
Navy Total 

Army 

L-23F Seminole 

AO-1 Mohawk 

AC-1] Caribou .... 

HU-1B Iroquois 

HC-1B Chinook . 

Spare parts, installation kits, etc. 
Army Total 


MISSILES 
Air Force 
SM-65 Atlas ICBM 
SM-68 Titan ICBM.... 
SM-80 Minuteman ICBM . 
GAM-77 Hound Dog 
GAM-83 Bullpup 
TGAM-83 Bullpup .. 
Q-2C Drone ' ° 
Ballistic missile support 
Atlas, total . $45.6 
Airborne spares..... 14.6 
Ground spares ...... 31.0 
Titan, total 58.6 
Airborne spares .... 24.2 
Ground spares 30.3 
Tools and test equip- 
asus mu 4.1 
Minuteman, total ... 75.8 
Airborne spares ... . 38.6 
Ground spares . . 
Tools and test equip- 
ment 
Modifications 
In-service support . 
Component improvement 
Industrial facilities 
Classified 
og eer er 2,792.0 
Navy 
Missile procurement: 15 nfo 
Sparrow III, Sidewinder 1C, Terrier, Tartar, 
Talos, Bullpup, Regulus I, Subroc 
Target drone procurement: .......... omer 
Q2C, KD2B, KD2 R-5, F9F-6K conversion, 
Tow targets, KD2U boosters 
ASW drone helicopter . 
Polaris ballistic missile 
Industrial facilities 
Astronautics ; 
Navy Total 
Army 
Missiles: 
Nike Hercules, Hawk, Redeye, Honest John, 
Little John, Anti-tank, Sergeant, Pershing 








AVIATION WEEK, June 19, 1961 





USAF, Navy Criticized on Aircraft Buys 


By Katherine Johnsen 


Washington—Air Force and Navy 
have been severely criticized for sepa- 
rately working out programs for major 
purchases of utility support aircraft, in- 
volving hundreds of aircraft and a total 
of $500 million—or more. 

House appropriations subcommittee 
members said that the services ap- 
proached the program quietly on a 
piecemeal basis failing to coordinate 
plans, and they suggested that con- 
tractor preference was an influencing 
factor in the selection of aircraft. Ap- 
propriations subcommittee hearings on 
military procurement were released last 
week. 

Rep. George Mahon (D.-Tex.), 
chairman of the subcommittee, called 
the procedure “mismanagement at its 
worst” and urged the office of the 
secretary of defense to work out a 
single coordinated program “that can 
be defended,” with particular emphasis 
on future maintenance and operations 
costs. He observed to Thomas D. Mor- 
ris, assistant secretary of defense for 
supply and logistics: 

“If you represent that agency in the 
Defense Department that is supposed 
to coordinate procurement procedures 
and move toward more efficiency and 
economy, it seems to me here is a good 
place to put your foot down and decide, 
after conferences with all the services, 
officially which way we move.” 


Air Force Plan 


Air Force’s program, now pending 
before the secretary of defense, calls for 
226 Lockheed C-140 JetStars to replace 
obsolescent C-54s and C-47s. USAF 
bought five C-140s in Fiscal 1959 for 
Airways and Air Communications 
Services. An additional six were ordered 
for procurement for executive use last 
December, with funds made available 
through reprograming and without ad- 
vance notification to the congressional 
appropriations committees. 

Ten “T-40s”—a trainer designation 
for the JetStar—are included in the 
Administration’s Fiscal 1962 USAF 
budget. At House appropriations hear- 
ings, USAF acknowledged that these 
10 aircraft would be ‘“‘ordered and de- 
livered as the C-140 type” to replace 
C-54s and C-47s. 

The Navy program, now pending be- 
fore the secretary of the Navy, proposes 
replacement of approximately 200 
Douglas R4D_ aircraft—Navy designa- 
tion for the USAF C-47—with Grum- 
man Gulfstream types. Vice Adm. R. 
B. Pirie, deputy chief of naval opera- 
tions for air, refused at two points to 
disclose to the subcommittee the re- 
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placement recommendation that had on one there aren’t many airplanes 
been made to the Navy secretary being | t 

Mahon commented that “for the Mea Congress , completed ac- 
present, I do not care to make a point,” tion last k on legislation authoriz- 
but a “Navy Statement on Transport ing over illion in new funds for 
Aircraft” from an unnamed source was _ aircraft nissile programs. All 
subsequently inserted in the record. funds a the Administration were 
It was an evaluation favoring the Gulf- approve is three additional pro- 
stream over the Fairchild F-27. Adm. grams: $525 million for B-52 Stragetic 
Pirie said Navy wants to reprogram Air Con bombers, $21.2 million 
funds this summer in order to start pro- for turbof ngines for Military Air 
curement of the R4D replacement in Transp 35 aircraft and $8 million 
Fiscal 1962 with a purchase of “two or for a | nge jet transport for the 
three”’ aircraft. President 

According to USAF figures, the unit , 
flyaway cost of the three competing No B-70 Acceleration 
types is: C-140, $1.5 million; Gulf The thorization represents the 
stream, $1.1 million; F-27, $1 million. maxim yint that can now be im- 

In response to congressional allega- plement th appropriations. This 
tions of contractor favoritism and that means eleration in the B-70 
USAF and Navy were making and plan- Mach 3 mber program—ardently 
ning small orders—before the over-all urged by Air Force—is out. Congress 
replacement program had been officially author ly the $220 million Fiscal 
agreed upon—“in order to improve the 1962 d yment program of the Ad- 
financial status of the producer,” Lt. ministr 
Gen. Mark Bradley, USAF deputy chief With this development, Air Force wit- 
of staff for materiel, commented: nesses before the House appropriations 

“You have four or five companies subcommitt ippeared anxious for 
with very little work in them, and three -52 b r funds, and outlined a pro- 
or four people with a prototype or two gram of purchasing 52 additional air- 
and a small commercial order, and all craft for $525 million. With output 
of them are trying to somehow sell sched t four per month, this 
enough airplanes to the services to break ould production at the Boeing 
even. I think that you will find Grum- ‘ichit it going until March, 1964. 
man, having been a Navy plant over yon ppears likely to vote the 
the years, the Navy naturally would $ I n in appropriations for the 
tend to try to fill their requirement r. Secretary of Defense 
with their plant. Certainly the Air ert S. McNamara stated to congres- 
Force would probably feel the same wav, _ sional ttees that he would leave 
and in all honesty, I think this is a prob- 1e 1 on additional B-52s to the 
lem of the services getting together sid \t a press conference, he 
If there were plenty of airplanes, it said h ld recommend against it. 


would probably be pretty easy to settle shlights on defense procure- 





Soviets Practice for Major Air Show 


Moscow—Soviet air force is expected to stage its first major military air show in 
five years on July 9, probably at Tushino Airport, in observance of Soviet national 
aviation day. 

Large numbers of Russian air force aircraft have been practicing over the 
Tushino area recently. Soviet Patriot, publication of the DOSAAF Central Com- 
mittee, has urged units of the flying organization to take “an active part” in 
preparation for the holiday. 

Typical day’s practice in the past two weeks has included this flying sequence: 
@ Mi-1 and Mi-4 helicopters fly over in formation. Transports execute paradrops, 
apparently of both men and cargo. Aerobatics are performed by single aircraft of 
these types: MiG-19 (Farmer); Su-16 (Fishbed), MiG-21 (Faceplate), MiG of the 
type which NATO calls Fitter, and MiG-17 (Fresco) 
© Separate formations of the following types totaling about 125-aircraft flyby: Tu-20 
(Bear) bombers; Tu-16 (Badger) bombers; MiG-17s; Yak-25 (Flashlight) all-weather 
fighter; Su-15 (Fishpot); Su-16s and MiG-21s. 

Speculation here on why the military flights are being resumed after a five-year 
break includes the possibility that it is an attempt to compensate for the lack of 
Soviet military participation in the recent Paris Air Show and the possibility that it 
is intended as a reminder of Soviet military strength. It is expected that Western 
observers will be invited to the Soviet show. 














ment programs developed at the House 
appropriations hearings include: 
e New IRBM. Air Force is now con 
ducting studies on a new intermediate- 
range ballistic missile, even though 
definite phase-out dates for Thor and 
Jupiter have not been established. 
According to Maj. Gen. Bruce K. Hollo- 
way, director of operational require- 
ments, deputy chief of staff, operations, 
USAF has rejected an adaptation of 
Minuteman, Army’s Pershing, or Navy’s 
Polaris. Holloway added 

“We have looked at various hvbrids, 
mixtures of these three. Each time we 
have looked at it, which has been done 
pretty thoroughly, we conclude that a 
new missile would make more sense, 
and, in the long run, not very long 
run, would be more economical and 
more reliable. Primarily the reason for 
this conclusion is that we now know 
how to build a guidance system which 
would be much improved over any of 
those that could be adapted to an 
IRBM type.” 
© Mobile Minuteman stretch-out. The 
stretch-out of the mobile Minuteman 
program will be of “‘a very great magni- 
tude,” according to Maj. Gen. Thomas 
P. Gerrity, commander of Ballistic Sys- 
tems Division, Air Force Systems Com- 
mand. With no new funds for Fiscal 


1962,.USAF is now stretching $85 mil- 
lon in Fiscal 1961 funds—a large part 
of it presumably already spent—to run 


through Fiscal 1962. 

USAF reported that $85.7 million 

has been devoted to date to the contro- 
versial mobile program, including: 
Boeing Co., $42.1 million; Autonetics 
Division of North American Aviation, 
$29.6 million; Avco Corp., $100,000; 
Aerojet-General Corp., $1.6 million; 
Hercules Powder Co., $1.5 million: 
Thiokol Chemical Corp., $6.9 million; 
railroad rolling stock, $900,000; con- 
struction, $3 million. 
e Titan ICBM. A program to modify 
six Titan I squadrons to improve reli- 
ability is under consideration by Air 
Force. USAF reported “‘a dramatic im- 
provement in reliability” in progressing 
from Titan I to Titan II. 

Air Force insisted that action taken 
last Fall by Martin Co.—with USAF 
support—to bring new management into 
the Titan I installation and checkout 
program will actually result in a lower 
over-all cost to the government. The 
four new subcontractors to Martin 
which took over management functions 
related to installation and checkout 
were: Norair Division of Northrop 
Corp., RCA Service Co., Federal Elec- 
tric Co. and Hughes Aircraft Co. 

Gen. Gerrity reported that in the 
Titan I] program, “as it now appears, 
the Martin Co. will handle that entire 
program.” 

Gen. Gerrity said that outside man- 
agement was not necessary in the Con- 


30 


vair Atlas program “since the Atlas sites 
in the initial phases moved more slowly” 
and Convair “had more time to mobil- 
ize the build up of this management 
experience.” Becaues of the compara- 
tive simplicity of Minuteman, and 
Boeing's experience with Borarc, Gen. 
Gerrity said there would be no require- 
ment for outside management in in- 
stallation and checkout. 

e Hound Dog delay. Research and de- 
velopment testing, scheduled for com- 
pletion in late 1960, was delayed while 
USAF made over 100 “significant” but 
“not cataclysmic” changes in the guided 
air missile. The testing is now under 
way, and “so far very encouraging,” 
Gen. Holloway said. Reporting that 
“trouble” started developing late last 
summer, he commented: 


“The guidance system proved not to 

have the reliability we had hoped, it 
did not have the accuracy we had hoped, 
they both sort of go together to degrade 
the over-all effectiveness.” 
e Navy aircraft. As of Apr. 30, Navy 
had a backlog of 1,141 undelivered air- 
craft on order amounting to approxi- 
mately $1.8 billion. The backlog was 
with eight companies: Grumman Air- 
craft Engineering Corp., $391 million; 
McDonnell Aircraft Corp., $362 mil- 
lion; North American Aviation, $296 
million; Lockheed Aircraft Corp., $268 
million; Douglas Aircraft Co., $153 mil- 
lion; Sikorsky Aircraft Division — of 
United Aircraft Corp., $140 million; 
Chance Vought Aircraft, $133 mil- 
lion; Kaman Aircraft Corp., $52.7 mil- 
lion. 


NATO Council, Belgians Support 
European F-104G Production Plan 


By Cecil Brownlow 


Geneva—European production pro- 
gram for the Lockheed F-104G inter- 
ceptor scored a major gain in Paris last 
week and handily averted what could 
have been a major setback in Brussels. 

In Paris, the North Atlantic Council, 
day-by-day ruling body of the North 
Atlantic Treaty Organization, formally 
approved the over-all European F-104G 
project as a “subsidiary body of 
NATO.” Approval, which could help 
slash red tape delays and should reduce 
European production costs, encompasses 
the 949 F-104Gs scheduled to be pro- 
duced in Europe on a four-nation basis 
is well as the 400 aircraft the U.S. plans 
to provide Denmark, Norway, Greece 
and Turkey through Mutual Assistance 
grants. 

In Brussels, the Belgian defense min- 
ister met with members of the Socialist 
Party, a strong minority in the present 
parliament, and firmly rejected their 
demands that Belgium withdraw com- 
pletely from the F-104 production pro- 
gram. 

The Socialists, who make up 39% of 
the representation in parliament as a 
result of the March elections, strongly 
oppose the project on the grounds that 
it represents too great an outlay of 
funds and that no new aircraft for the 
Belgian air force are needed. 

Defense Minister P. W. Segers re- 
plied just as strongly that the Belgian 
air force is badly in need of a replace- 
ment for its obsolescing fleet of Re- 
public F-84s and Canadian Avro CF- 
100s and that the program is too far 
along to entertain any thoughts of can- 
cellation. Segers pointed out that con- 
tracts for production have been signed, 
that Belgian firms already are tooling to 


do the job and that the program as a 
whole represents a boon to the nation’s 
aviation industry. 

As a member of the European pro- 
duction team, Belgian industry—prin- 
cipally Societe Anonyme Belge de Con- 
structions Aeronautiques (SABCA) and 
Avions Fairey—will build a total of 182 
airframes, and Belgian FN works will 
play a leading role in the licensed pro- 
duction of the General Electric ]79 
turbojet powerplant for the F-104G. 

Belgium itself will receive 100 of the 
aircraft, 25 of which will be financed 
by U. S. Mutual Aid funds. The re- 
mainder will go to West Germany 
whose industry has not yet rebuilt to 
the point where it can effectively handle 
the 604 F-104Gs its government plans 
to receive from the European produc 
tion program. 

Belgium made an earlier threat last 
fall to pull out of the program while 
production plans were still being 
drafted. Principal reason behind the 
threat was the Belgian government's 
resentment of active U.S. support of 
United Nations efforts in the newly 
independent Republic of Congo. Off- 
cially, however, the Belgian government 
contended that any withdrawal would 
be the result of economic considerations 
based on severe economic straits re- 
sulting from loss of the Congo. 

The F-104 joins the European pro- 
duction program for the Hawk ground- 
to-air anti-aircraft missile as a “NATO 
subsidiary body,” and U.S. officials 
hope to gain agreement to give similar 
status to the air-to-air Sidewinder 
missile and the M-34 torpedo projects. 
Under present plans, the Sidewinder 
and M-34 are to be built in Europe un 
der agreements signed separately by the 
individual nations involved. 


AVIATION WEEK, June 19, 1961 





NASA Will Convert Navy Barge 


To Transport Saturn Booster 


Washington—Saturn booster will b« 
barged down the River, 
portaged 1.1 mi. around the recently 
damaged Wheeler Dam, then loaded 
on a renovated Navy lighter for trans 
portation to the Atlantic Missile Range 

National Aeronautics and Space Ad 
ministration’s Marshall Space Flight 
Center last week decided that this 
method of transportation is more feasi 
ble than moving the 50-ton, 82-ft. 
booster 50 mi. by road to pass the dam 

A lock in the Wheeler Dam shifted 
and broke early this month (AW June 
12, p. 36), and NASA has been dis- 
cussing the Saturn transportation prob 
lem with the Tennessee Valley Author 


lennessee 


« 


itv, Army 
Army Corps of Engineers 
on the direct barge route from 
shall’s Huntsville, Ala., facility t 
Atlantic Missile Range, and_ several 
months will be required for repairs 

Che Navy lighter, designated YI'NB 
33, has been in the Atlantic Reserve 
Fleet Group, Green Cove Springs, Fla. 
It is 261-ft. long with a 48-ft. beam, 
and it was towed last week to 
dock in Jacksonville, Fla., where one 
end will be removed from the deck 
house 

Che covered lighter is unpowered and 
will require towing. Marshall will in 
stall portable equipment to control the 


ransportation Corps and 
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FIRST FLIGHT configuration of the Saturn C-1, with dummy upper stages, is erected on 
dynamic test stand at NASA’s Marshall Space Flight Center, Huntsville, Ala. The 163-ft. 
vehicle was placed in the 204-ft. tower to check mechanical mating of the stages, bending 
characteristics and effect of simulated flight vibrations on the complete space booster. 
Fueling exercises will also be conducted. 


AVIATION WEEK, June 19, 1961 


n the tanks. NASA 
ill be readv for service 
Wheeler Dam bv mid- 


Palaemon will 
Huntsville 


Darge 


hicle from 


heduled the first test 
rn vehicle in July, but 
xpected in October. 
ter, designated SA-l, 
ille in mid-August. 
NASA has awarded a 
t to the Arthur D. 
idv the blast effects in 
Saturn failure. The studv 
iation tests at Edwards, 
llant sizes up to 0.04 
C-2 propellant capacity. 
nt will furnish pro- 
tudv, which includes 
pressure and time, size, 
direction of the fire 
elocities and sound 
The studv must be 

r months, with a rough 
s later and a final re- 
ifter the preliminary 


quested proposals for a 
bly, mating and check- 
ljiacent to the AMR 

1. The building will 
250-ft. long and 50-ft. 
+0-ft. by 250-ft. shed at 


Bullpup Second Source 

ry . 7 

l'o Be Ready in 2 Yr. 
Washington—Establishment of a sec- 

ond source for the Navv- 

Martin | p air-to-ground missile 
xpect take 14-2 vears. 

nterest has increased the 
extent that the Navy 
ld be a second produc- 
ise one should be de- 
Tac k. 

iccessful in establishing 
roduction with its Side- 

r missile program. Navy 
pening a second source 
reducing costs. 

Orlando Division is now 
rawings to the second 

the Maxson Elec- 


transn 
sour;rce 
tron 
Ad t from usual practice will 
Maxson has been in pro- 
ir on the low-price mis- 
will ask for bids 
son and Martin, and 
ler will get about 75% 
for the subsequent year. 
f the GAM-S3A, the Air 
from a Republic F-105 
recently over the Gulf 
Eglin AFB, Fla. It was 
series of qualification 
Bullpup/F-105 system. 


occu 
ducti 
sile t Navy 
from | Max 
the | 
of th 


31 





Offshore Nova Launch Facility Studied 


By Irving Stone 


Los Angeles—Proposals are due June 
19 in a competition sponsored by 
NASA’s Marshall Space Flight Center 
for a top-priority, 15,000-man-hour 
study for an offshore launch facilitv to 
accommodate the 12 million-lb.-thrust 
first stage of the Nova vehicle. 

The launch site is projected to be 10 
to 15 mi. out in the Atlantic Ocean 
off Cape Canaveral, because the explo- 
sive and acoustical hazards associated 
with the huge Nova vehicle require a 
large separation distance between the 
launch facilities and civilian com- 
munities. 

Proposals in a similar competition 
for the Saturn C-2 boost vehicle (AW 
May 8, p. 58) have been shelved tem- 
porarily in favor of the Nova facility, 
which apparently could accommodate 
the considerably smaller Saturn booster. 

Magnitude of the design and con- 
struction task for the Nova offshore 
launch facility is underscored bv the 
vehicle’s size. One version, presumably 
the maximum size Nova, is a six-stage 


configuration more than 396-ft. high, 
tapering from a diameter of 65 ft. at the 
booster base to 15-ft. diameter for the 
top stage. This configuration still is 
not firmed as a design, but is projected 
to incorporate these propulsion units: 

e First stage, developing 12 million Ib. 
thrust, is composed of a cluster of eight 
Rocketdyne F-1 engines which will be 
fed by 6.4 million Ib. of RP-1/liquid 
oxygen propellant. Estimated  drv 
weight of the stage is 550,000 Ib. The 
first stage cluster will be 65 ft. in diam- 
eter, have a height of 80.58 ft. to the 
top of the cluster. 

e Second stage will be a pair of F-1] en- 
gines, will be fed by 1.6 million Ib. of 
RP-1]/liquid oxygen and have a dry 
weight of 110,000 Ib. Stage diameter 
is 26.67 ft., height 80.58 ft. 

e Third stage will be composed of a 
cluster of four Rocketdyne J-2 engines, 
each developing 200,000 Ib. thrust, for 
a total of 800,000 Ib. thrust for the 
stage. Propellant load for the stage will 
be 700,000 Ib. of liquid hydrogen/ 
liquid oxygen. Stage dry weight is 
estimated to be 40,000 Ib. Diameter is 
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TWO CONCEPTS for NASA’s Nova space booster 


show modular concept variations. 


Six-stage vehicle is apparently the largest contemplated. NASA also has studies under way 


for the five-stage vehicle. 
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26.67 ft., and the height is 93.33 ft. 
e Fourth stage is a single J-2 engine 
fed by 190,000 Ib. of liquid hydrogen/- 
liquid oxygen. Diameter is 18.33 ft., 
height is 60.08 ft. 

e Fifth stage is projected to be a clus- 
ter of six Pratt & Whitney LR-115 
engines (Saturn S-IV stage) each de- 
veloping 15,000 Ib. thrust, for a total 
of 90,000 Ib. Propellant load for this 
stage will be 100,000 Ib. of liquid hy- 
drogen/liquid oxygen. Stage diameter 
is 18.33 ft., height is 36.16 ft. 

e Sixth stage will be a pair of liquid 
hydrogen/fluorine units fed by 22,000 
lb. of propellant. Diameter is 15 ft. and 
height to the tip of the space vehicle 
above the stage is 32.92 ft. 

Nova is a modular concept calling for 
various staging combinations. NASA 
has requested $48.5 million to begin 
development of a 4-stage Nova vehicle 
and conceptual studies are under way 
for a five-stage vehicle. 

As described in Washington by Maj. 
Gen. Don R. Ostrander, NASA launch 
vehicles director, to the Senate Space 
committee last week: 

e NASA 4-stage Nova will consist of 
eight F-1 engines clustered for the 
first stage; two F-Is clustered for the 
second; four J-2s clustered for the third, 
and six LR-115s for the fourth. 

e NASA 5-stage Nova will have the 
same four stages with a cluster of two 
LR-115 engines for the fifth stage. 


Air Force Nova 

Air Force also will develop a Nova 
to NASA specifications with a solid 
propellant booster and possibly a sec- 
ond solid stage. Third and fourth 
stages would be the same as the NASA 
4-stage vehicle. 

Estimated total on-board propellant 
load: for the 6-stage Nova is expected 
to be 9,012,000 Ib. Estimated total 
pressurizing gas requirements for the 
vehicle will be 750,000 gal. of liquid 
nitrogen and 60,000 gal. of liquid 
helium. 

The 1.5-million-pound-thrust _F-1 
engine is programed for preliminary 
flight rating tests to be completed in 
1963. All major components have en- 
tered the test phase during fiscal year 
1961, and hardware for the first three 
engines is now being fabricated. Dur- 
ing Fiscal 1962, thrust chamber tests 
are projected to be conducted at full 
power for durations up to 20 sec. Full 
duration planned for the engine is 150 
sec. 

First test of a complete Rocketdyne 
J-2 engine system is programed for fiscal 
year 1962. Preliminary flight rating test 
is scheduled for early 1963, and quali- 
fication is scheduled for mid-1964. 

Research on the basic problems asso- 
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Bambi Fund Allocated 


Los Angeles—After successive reviews, 
funding allocations for feasibility studies 
in Air Force’s Project Bambi—ballistic 
missile boost intercept—includes $1.25 
million each for Space Technology 
Laboratories and Hughes Aircraft, and 
probably a slightly higher amount for 
Convair. Convair and STL will perform 
system studies, with Hughes performing 
work in subsystem areas such as infrared 
search and track and closing engagement. 
There is a possibility that Hughes also 
may be given an assignment for the 
satellite’s interceptor vehicle study along 
lines devolving from its extensive Falcon 





missile development. 








ciated with a liquid hydrogen/fluorine 
engine is being conducted at NASA's 
Lewis Research Center. 

I'he concept for the offshore Nova 
launch facilities envisions a total re- 
quirement for three launch pads. Thes« 
could be located on fixed, above-water 
structures, on man-made islands, ‘Texas 
Towers or drydocks floated to position 
and anchored, or in below-water cCais- 
sons. In each case, an umbilical tower 
will be required, together with a com- 
patible fixed, semi-fixed or movable 
service structure. 

Projection is that the launch control 
center, booster vertical assembly and 
checkout building and other necessary 
technical supporting buildings will be 


located on the Cape mainland. The 
booster assembly building is planned to 
accommodate a minimum of three as- 
sembly bays, with a possibility for ex- 
pansion to six bays. Upper stages will 
have to be assembled and checked out 
on the launch pad. 


Other Basic Factors 


Other basic factors involved in the 
offshore launch concept for Nova will 
include: 

e Transportation of vehicle stages, com- 
ponents, equipment, personnel and sup- 
plies from the Cape to the offshore 
launch pad. Transportation systems ma\ 
involve causeways, barges, boats, or 
helicopter modes. 

e Hurricane and environmental protec 
tion for the vehicle on the launch pad. 
All structures and buildings will have 
to be designed to withstand winds up 
to 125 mph. Vehicle stages also will 
have to be protected during the critical 
logistic phases. 

e Propellant storage, transport and re- 
plenishing barges. Mounting of cryo- 
genic production facilities on water- 
borne vessels will be considered, along 
with underwater or floating-tank storage 
of RP-1 fuel. 

e High-pressure gas storage and transfer 
systems. 

e Land-based versus offshore 
powerplant locations. 

e Camera and tracking facilities which 
may be required near the pad. 

e Support facilities for 500 to 800 work 
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B-52H with Douglas Skybolt 
\ita, Kan. plant. Earlier trials 
B-52G testbed configured to a 
bomber will carry four long- 
ddition to nuclear weapons 
20-mm. cannon firing 4,000 


Compatibility flight test, mating the Boeing 
missile test shapes, is made from Boeing’s W 
were made with test Skybolts slung from 
B-52H (AW Jan. 30, p. 103). The new H-1 
range, hypersonic nuclear-tipped ballistic mis: 
Defensive armament includ 


B-52H Makes Test 
Of Skybolt Compatibility 
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Explorer VIII Data Analysis to Show 
Electrical Drag Effect on Satellites 


Washington—Significance of electrical 
drag on satellite lifetime will be deter- 
mined from Explorer VIII data now 
being analyzed, according to the Na- 
tional Aeronautics and Space Adminis- 
tration. 

The Explorer VIII satellite, which 
made the first direct measurements of 
the ionosphere, was launched by a Juno 
II Nov. 3. It returned 500 bits of data 
during each second of its 54-day life- 
time. NASA estimates it will take an- 
other six months to complete analysis 
from the ionospheric and micrometeor- 
oid instruments. Ionospheric physics 
experiments previously had been done 
by radio propagation and with sounding 
rockets. 

Robert Bordeau of NASA’s Goddard 
Space Flight Center, ionospheric ex- 
periments project manager, summarized 
these preliminary findings based on 
analysis of about 15% of the data: 

e Ionized clouds which surround satel- 
lites double the electrical size of the 
satellite. Size of the radar cross-section 
depends on cloud particle density. 

@ Radio blackouts apparently are caused 
by sunspot influence on the lower iono- 
sphere, below 300 mi., since the upper 
ionosphere is relatively undisturbed dur- 
ing solar storms. 

e Oxygen is the main constituent ca- 


pable of being ionized in the lower part 
of the orbital path. The satellite has a 
275-mi. perigee and 1,450-mi. apogee. 
Hydrogen predominates above 650 mi. 
¢ Electron temperatures closely coin- 
cide with the value of the uncharged 
portion of ionospheric gas, which is 
1,800K. 

Satellite analysis of the ionized cloud 
determined that the leading portion 
consists of positive ions, with negative 
electrons in the wake. 

Wesley M. Alexander, also of God- 
dard and project chief for micrometeor- 
oid experiments, said Explorer VIII ap- 
pears to be confirming the presence of 
small particles in the Leonid meteor 
stream. 

Larger particles in the stream had 
been detected by telescopes and radar, 
and the Explorer VIII satellite recorded 
thousands of impingements of particles 
ranging in size from one-billionth to one 
hundred-billionth of a gram. Data is 
being correlated with findings from 
Vanguard III, which had an impact 
experiment with a maximum impact 
sensitivity of one-billionth of a gram. 
NASA hopes to relate micrometeoroid 
numbers and mass from the latter test. 

NASA said the Explorer VIII experi- 
ment advanced the art of spacecraft 
technology by flight-testing a non- 





Germany to Order Super Frelons, 5-58s 


Paris—West German Defense Ministry plans orders for 150 Sud 3210 Super 
Frelon helicopters to meet its heavy turbine requirements plus 90 Sikorsky S-58s 
valued at about $27.7 million to fill the gap until the 3210s begin arriving in the 
mid-1960s. 

The decision, closing out a competition that has been debated and re-debated 
in technical and political circles for almost a year, followed a series of high-level 
talks between government officials of the countries involved. 

The Super Frelon, its future spurred by West German plans for a quantity order 
(AW May 20, p. 24), is scheduled to be produced in Europe on a multi-nation basis. 
The S-58s, whose order was agreed upon on a government-to-government level, will 
be produced entirely in the U. S. Sikorsky also will work closely with Sud on a 
technical-assistance and components-development level in the final design of the 
3210, which is still in the mockup stage. 

Although plans are still tentative, the present program calls for components 
production in Germany, and in Italy by Fiat, which already is building Sikorsky 
S-58 rotor sections under license and has a helicopter of its own in flight test, as 
well as by Sud. Most probable German firm to join the consortium is Bremen’s 
Weser Flugzeugbau. An affiliate of United Aircraft Corp., Weser is now tooling 
to build the Sikorsky $-64 under license for the West German Defense Ministry. 

Multi-nation production plans, which followed the German decision to order the 
Super Frelon over competing U. S. designs that could have been available sub- 
stantially earlier, adheres to the spirit of a political agreement signed by the three 
nations in 1958 for mutual cooperation in the development and production of a 
helicopter family. 

The Super Frelon was a late entry in German considerations for a heavy turbine 
helicopter to meet its military needs (AW Jan. 9, p. 37). Original contenders, which 
faded away after high-level Franco-German negotiations, were the U. S. Sikorsky 
S-61 and Boeing Vertol 107. 














optical orientation device accurate to 
within 5 deg. The satellite contained 
several ion and electron traps which 
attracted charged particles and acted as 
an angle-of-attack meter. The signal 
produced was compared with the direc- 
tional character of electronic currents 
off the surface of the satellite, and an 
error signal was provided. 

Refinement of the device could re- 
duce the accuracy error to 1 deg, 
NASA said. 

Future ionospheric tests will be made 
by combining several of the experiments 
into a single instrument to be used on 
a time-sharing basis. Experimenters 
hope to fly the instruments piggyback 
on such payloads as passive communi- 
cations satellites. 


Canada to Build F-104s 
With Funds From U.S. 


Washington—U.S. will furnish 66 
McDonnell F-101B all weather intercep- 
tors to Canada under an agreement in 
which Canada will produce Lockheed 
F-104 fighters for European nations and 
will assume financing of 16 early warn- 
ing radar stations. 

Under an agreement following 
months of negotiations (AW Apr. 24, 
p- 27), the cost of manning, operating 
and maintaining the F-101Bs 1s to be 
borne by Canada, except for some ini- 
tially furnished parts. 

For the F-104 production program, 
the U.S. will contribute $150 million 
and Canada $50 million. These sums 
are subject to military budget requests 
and legislative approval in both coun- 
tries. Deliveries are scheduled to begin 
in mid-1963. 

These funds would provide for con- 
struction of about 150 aircraft. They 
reportedly will go to Greece and Tur- 
key under the U.S. Mutual Defense 
Assistance Program. 

The F-104 is similar to the F-104G 
being built by NATO countries. 

The F-101B is limited to the air-to- 
air interceptor mission. 

Sen. Stuart Symington (D.-Mo.) 
criticized the agreement to produce the 
F-104 in Canada as penalizing unem- 
ployed U.S. aircraft plant workers. 

Five of the 16 radar stations will be 
U.S.-manned but otherwise Canadian 
supported. They are at Moisie and 
Saint Sylvestre, Quebec; Beaverbank 
and Sydney, Nova Scotia; and Gander, 
Newfoundland. 

The stations which the Canadians 
will finance and operate are located at 
Baldy Hughes, Kamloops, Puntzi Moun- 
tain and Saskatoon Mountain, British 
Columbia; Beausejour, Manitoba; Arm- 
strong, Lowther, Pagwa, Ramore and 
Sioux Lookout, Ontario; and Barring- 
ton, Nova Scotia. 
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Bell's High PERformance NA\v 


HIPERNAS! 


It can pinpoint a long-range missile on target. Guide a 
satellite or space ship to any point in the universe. 
Regulate the predetermined course of a surface vessel 
or submarine to any spot on the seven seas — by any 
route, however circuitous. 

In manned vehicles, it will give exact position — even 
without an atmosphere — independent of gravity, sea, 
wind, and weather conditions — without fixes on hori- 
zon or stars — after days and weeks of travel. 

This is Hipernas, a self-compensating, pure inertial 
guidance system developed by Bell’s Avionics Division. 
Designed for the U.S. Air Force, Hipernas is so versa- 
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tion System — symbolized. 


tile that a whole family elated systems has been 
engineered for application in any environment — sea, 
Sky, Or space. 

The system introduces Bell BRIG gyros. Its 
accelerometers and digit city meters are already 
guidance systems. 
Hipernas — and many ot tems such as the Air 
Force GSN-5 and the N SPN-10 All-Weather 
Automatic Landing Syst typify Bell’s capabil- 
ities in the broad field of tronics. This diversity of 
activities offers an intere personal future to qual- 
ified engineers and scienti 
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EXCELLENCE IN ELECTRONICS 


m OVER. 


From mountain-top television relays 
to new underground “survival” radio, 
Raytheon continues to pioneer in elec- 
tronic communications. 

High over the Rockies, Raytheon 
microwave relays beam TV programs to 
remote valley towns. This dependable 
equipment, almost inaccessible in winter, 
operates unattended day after day. 

Deep under ground, the earth’s rocky 
Strata provide a previously unused me- 





dium for radio transmission. Utilizing 
this medium, Raytheon engineers are 
pressing forward with the development 
of “secure” underground communica- 
tion systems for use in the event of nu- 
clear attack or other emergency. 

Almost everywhere, Raytheon elec- 
tronics are at work—strengthening our 
defenses, making industry more efficient, 
increasing our comforts, and extending 
the scope of our knowledge. 


RAYTHEON COMPANY 


LEXINGTON, MASSACHUSETTS 
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Holifield Urges U.S. 


Resume Nuclear Tests 


Washington—Chairman Chet Holi- 
field (D.-Calif.) of the Joint Atomic 
Energy Commission said last week that 
the U.S. should resume nuclear testing 
even if the move were condemned by 
the majority of the United Nations. 

He said the U. S. “must assume the 
possibility or probability that the Soviets 
have been testing or will be shortly. In 
any event, we cannot continue to gam- 
ble our destiny when we base such a 
gamble on ignorance of our opponent’s 
actions.” 

Rep. Holifield stressed, however, that 
the U. S. should continue negotiations 
with the Russians for a test ban, even 
while conducting nuclear tests. He sug- 
gested starting out by testing seismic 
detection devices underground, declar- 
ing they are “‘a necessary and important 
part of any test ban system.” 

The seismic experiments should be 
followed by tests of nuclear weapons 
and peaceful applications of nuclear 
energy under the Plowshare program, 
Rep. Holifield said. No tests should be 
made in the atmosphere, he adted, but 
he did not oppose nuclear tests tn space. 

Rep. Holifield, who stressed he was 
speaking as a member rather than chair- 
man of the Joint Atomic Energy Com- 
mittee, said there were “certain config- 
urations of nuclear warheads for missiles 
that should be tested.” He said nuclear 
tests would advance concepts on the 
drawing boards “which could be as revo- 
lutionary as the H-bomb in 1949.” 
They would also help develop lighter 
weight-to-yield ratios for missile war- 
heads, anti-missile missiles, better small 
yield weapons and improved safety fea- 
tures. 


Boeing Seeks 107 
Licensee in Europe 


Paris—Boeing-Vertol is negotiating 
license agreements with Dornier-Werke 
in Germany and with other firms in 
France and Italy for production rights 
to the Vertol 107 if sufficient European 
orders for the turbine-powered heli- 
copter are obtained. 

Despite the West German decision 
to purchase France’s Sud 3210 Super 
Frelon to meet its major heavy turbine 
helicopter needs (see page 34), Vertol 
still has hopes of selling the 107 there 
and is pushing sales campaign in Eng- 
land, Belgium, Italy, Holland and other 
NATO countries. 

As an initial step toward establishing 
a firm European base of operations, 
the company announced last week that 
it is forming a Swiss subsidiary to be 


designated Bueing-Vertol Europa S. A. 
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Immediate objective of the new firm 


will be to bolster 107 sales and service 


efforts in Europe. If European pro- 
duction is forthcoming, however, manu- 
facturing rights will be granted to the 
Swiss subsidiary which, in turn, will 
pass them to Dornier and other li- 
censees. 


McNamara Orders Two 
Joint Fighter Projects 


Washington—Defense Secretary Rob- 
ert S. McNamara has modified his drive 
to develop a single tri-service tactical 
fighter, officially confirming the plan 
for at least two different aircraft and 
possibly three described by AviaTION 
Week early last month (May 8, p. 28) 

McNamara has given the Air Force 
responsibility for developing a tactical 
fighter. USAF is to work with the Navy 
in developing specifications to ensure 
that the design will meet the needs of 
both services for interdiction, recon- 
naissance, air superiority and close 
support. 

He also has assigned the Navy the 
task of developing a smaller aircraft for 
close support to meet the needs of the 
Army and the Marine Corps. Each 
service would have the opportunity to 
approve the original concept. This de 
sign could be a transonic version of the 
Douglas A4D, or a new aircraft 

There could also be an interim .order 
for a close support aircraft, but the 
Army is reported to have withdrawn its 
original recommendatio1: for the A4D 

Forcing the Air Force and the Navy 
to get together on the higher-perform- 
ance aircraft renewed the controversy 
over size and configuration 

To have a low level speed capability 
of Mach 1.2 and a high-altitude speed 
over Mach 2 combined with a ferry 
range of 3,000 to 3,500 mi., the aircraft 
would have to weigh about 85,000 Ib 
This weight would be over the limit 
that the newer aircraft carriers can 
handle, and the dimensions would be 
too large for deck handling 


Stennis to Investigate 
Nation’s Survivability 

Washington—Senate _ Preparedness 
Investigating Subcommittee will take 
a new look next month at U.S. missile 
power, with special emphasis on the 
nation’s ability to survive an_ initial 
attack. 

Chairman John C. Stennis (D- 
Miss.) told Aviation Week he be- 
lieves this probe into survivability will 
be the first ever. made in a detailed 
fashion by a congressional committee 

“Our survivability prospects will be 
taken up with emphasis,” Sen. Stennis 


said. Tl bcommittee will call in 
top milit ficers, scientists and de- 
fense fficials to get a wide 
spectru yinion on survivability. 
Hearing e in closed session. 

Sen. S iid that another em- 
phasis pcoming investigation 
will | urrent status of the 
missile f They talk a lot about 
capabilit iid. “I want to know 
what now.” 


News Digest 
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AIR TRANSPORT 





Foreign Lines Try to Prove U.S. Reneges 


European carriers research old statements, records 
to show American reversal of bilateral principles. 


By L. L. Doty 


Paris—European flag carriers, alarmed over growing demands for trafhe 
restrictions in certain North Atlantic markets, are launching individual cam- 
paigns designed to prove that U.S. interpretations of bilaterai agreements 
are contrary to the original intent of Bermuda principles. 

Several European-based carriers already have made extensive research 
studies into documents, minutes, congressional testimony and interpretative 
statements or speeches by the negotiators of the Bermuda pact to back their 
contention that the U.S. has completely reversed its concept of the Bermuda 
agreement. The obvious strategy is to show that the U.S. is not living up 
to its obligations under the terms of international agreements. 


The. expected result is to raise the 
“issues to top diplomatic levels where 
they presumably will override any eco- 
nomic considerations at stake. To 
counteract these tactics, U.S. carriers 
are now charging that a number of for- 
eign carriers are violating the original 
terms of their bilateral air transport 
agreements by offering excessive capacity 
and flight frequencies in primary mar- 
kets and by carrying too much U. S. 





Pan American vs. KLM 


Washington—Pan American World 
Airways has charged KLM with violating 
its foreign air carrier permit and the 
U. S.-Netherlands bilateral agreement on 
scheduled flight operations to and from 
the U. S. 

In a complaint to the Civil Aeronautics 
Board, Pan American said the violation 
arises “from KLM’s offering air service 
in gross excess of the number of pas- 
sengers and volume of cargo requiring 
transportation between Netherlands ter- 
ritory and the U. S. which is the agreed 
primary objective of the services.” 

Pan American also said “KLM com- 
pounds this violation by carrying amounts 
of trafic between the U. S. and third 
countries {Fifth Freedom traffic] far in 
excess of the ‘secondary’ or ‘fill-up’ 
volume permitted by the inter-govern- 
mental agreement.” The airline said that 
KLM offers more service than can be 
justified “on the basis of trafic which 
the airlines . . . are to have a fair and 
equal opportunity to attract...” 

KLM denied that it has violated or 
intended to violate any portion of the 
agreement. A Dutch delegation is here 
now negotiating with the State Depart- 
ment for a route to Los Angeles, Capac- 
ity restrictions are a key to the talks. 
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trafic in secondary or Fifth Freedom 
markets. 

This fight, which has been waged 
continually for almost a decade, now 
promises to become especially bitter as 
competition intensifies with jet seat 
capacity steadily outstripping — traffic 
growth on North Atlantic routes. Heart 
of the dispute is the degree to which 
this capacity should be controlled in 
order to provide a “fair and equal op- 
portunity for the carriers of two . 
nations to operate any route between 
their respective territories covered by 
the agreement .. .” 


Original Policy 


Ironically, the U.S. strongly advo- 
cated a non-restrictionist policy during 
the Chicago Convention of 1944, while 
the majority of foreign nations sought 
some control of flight frequencies. The 
U.S. won over the opposition on most 
major issues, and it is this original policy 
of the U.S. that foreign carriers are 
reviving as evidence that the U.S. has 
switched its interpretation of the Ber- 
muda principles. 

For example, Britain fought vigor- 
ously for some contro] during negotia- 
tions at Bermuda and finally conceded 
to the Bermuda principles only because 
they represented a compromise between 
a restrictionist and _ non-restrictionist 
policy. However, in a letter from the 
British government to the U.S. secre- 
tary of state, protesting a Civil Aero- 
nautics Board investigation to deter- 
mine whether foreign air carrier per- 
mits should be revised to provide flight 
frequency control, this reasoning was 
developed: 

“If foreign air carrier permits were 
amended in this manner, the Civil Aero- 
nautics Board could unilaterally deter- 


mine in advance such questions as the 
capacity, frequency and type of aircraft 
which would be provided by United 
Kingdom airlines on flights to and 
through United States territory. The 
conditions under which United King- 
dom airlines may operate to and 
through the United States are those set 
out in the Bermuda Agreement which, 
as both parties have invariably agreed, 
does not give either party the right to 
determine unilaterally such questions as 
these.” 

Because the Bermuda Agreement is a 
compromise agreement, ambiguities are 
inevitable and permit a wide range of 
interpretation. U.S. carriers hold that 
the capacity clauses of the agreement 
specifically require restriction of fre- 
quencies or available seat miles when 
one party feels that an undue amount 
of seats is being offered over any one 
of the routes involved. 


Foreign Arguments 


Foreign carriers, however, believe 
that the U.S. is now promoting a new 
interpretation of the Bermuda princi- 
ples which is contradictory to the basic 
philosophy developed by the original 
architects of these principles. Here is 
what one official of a European carrier 
told Aviation WEEK: 





Bilateral Policy Warning 


Washington—Civil Aeronautics Board 
Chairman Alan S. Boyd told Congress 
last week that the U. S. must “rethink” 
its policy on international air route ex- 
changes and capacity, or face more difh- 
cult clashes with foreign governments in 
the future. 

Boyd emphasized to a Senate appro- 
priations subcommittee the need for 
more personnel to handle international 
activities, which are increasing in volume 
and complexity. In the past, he said, 
CAB has primarily been able to deal 
with separate bilateral issues, but now it 
finds that “blocs of countries are engag- 
ing in restrictive practices and acting in 
consort” to limit the traffic carried by 
U. S. carriers. 

Noting that the airline industry last 
year had a net profit of only $8.8 million 
on revenues of $2.8 billion, the chair- 
man said there is deep concern over the 
airlines’ earnings and their declining 
share of the world market, since an in- 
creasing number of foreign carriers are 
planning to expand their share of the 
U. S. traffic market. 
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“To my mind, the proper interpreta- 
tion of the Bermuda Agreement as con- 
ceived by the drafters and negotiators 
is too well documented and understood 
throughout the world to permit any 
new legal twist by a new generation of 
congressmen or aviation authorities.” 

To support such opinions, foreign flag 
carriers are drawing on statements of 
the “drafters and negotiators” to coun- 
teract the U.S. drive for restrictions. 
For example, one carrier has turned to 
a lecture delivered by George P. Baker, 
chief of the U.S. delegation at Ber- 
muda, in 1947 at McGill University in 
which he said in part that “I can 
categorically say that there would 
have been no Bermuda Agreement 
signed by the United States if that 
agreement were understood to approve 


or condone the inter-governmental al- 
location of capacity.” 

Another carrier refers to testimony 
given before a Senate commerce com- 
mittee in 1946 by L. Welch Pogue, 
then CAB chairman and a delegate at 
Bermuda. This carrier extracts this 
statement by Pogue: 

“The first point I want to mention 
about the unlimited schedules is that 
it is true that this [Bermuda] agree- 
ment provides no control over frequen- 
cies and that was basically our po- 
sition: =.” 

Charges by the U.S 
European carriers are vio 
Freedom rights by 
volume of secondary 
denied by these foreign 
Attempts by the U.S. to 


that 
1 
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Fifth 
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m violations by attempting 
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parts of the world, par- 
South America. They will 
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“excessive Fifth Free- 


strictive measures have 

rainst the U.S. by at least 

American countries and 

Mexi ind — have also taken 


CAB Seeks Northeast Merger Partner 


By Glenn Garrison 


New York—Civil Aeronautics Board 
moved last week to help Northeast Air- 
lines find a merger partner as a way out 
of the airline’s financial problems, 
which included a net loss of $1.5 mil- 
lion for the first four months of 1961 

Ordering an investigation of North- 
east’s situation and prospects before de- 
ciding on renewal of the carrier’s routes 
to the south, CAB included the ques- 
tion of whether Northeast should be 
merged with another airline if the re- 
new: al i is granted. At the same time, 
CAB bureau counsel sent a letter to all 
domestic trunklines requesting  esti- 
mates of traffic, revenues, schedules, 
operations and profits and losses in 
1963 if they were to merge with North- 
east. 

In effect, the 
signed to determine 
carrier is needed on the northeast-to- 
Florida routes and, if so, if it is in the 
public interest to merge Northeast with 
another carrier. 

Northeast’s temporary authority to 
serve its routes south of New York ex- 
pires next November. Timing of merger 
negotiations therefore is important, 
since Northeast presumably could make 
a better deal while the Florida route is 
still available, with the partner predicat- 
ing the final merger on condition the 
route award is made permanent. North- 
east recently has informally approached 
at least one carrier, Delta Air Lines. 

Observers note another possibility— 
that of Howard Hughes seeking a 
stronger interest in Northeast. He has 
lent the airline $94 million as part of 
Northeast’s arrangements to lease Con- 
vair 880 aircraft. 

Northeast recently refused to extend 
the deadline by which Trans World 
Airlines was to decide on a merger pro- 


investigation is de- 
whether a third 
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Austin, 
said this refusal 


that the TWA 


posal by Northeast. James 
Northeast president, 
was based to the fact 
board never acted and changes within 
TWA made the immediate prospects 
of decision uncertain. Northeast was 
faced with dav to day decisions such as 
hiring new officials and had to be free 
to act. But Northeast is still available 
to talk merger with TWA 

The bureau counsel questionnaire is 
unlikely to be answered by Eastern Air 
Lines, which opposes Northeast’s re- 
newal application. Eastern has no de- 
sire to discuss any proposition that in- 
volves a retention by a third carrier of 
Northeast’s Florida routes 

Meanwhile, Northeast has been com- 
peting strongly in the Florida markets 
with its new fleet of 880s. With more 
jet schedules from the northeast to 
Florida than either of its two competi- 
tors, Northeast’s winter traffic 
in and out of Florida was up 22.8% for 
the December through April period for 
a total of 188,820 passengers 

According to Austin, Northeast’s 
share of the Florida market was about 
25% by the end of the first quarter of 
1961, up from 13% at the end of 1960 

Among the reasons for the disap- 
pointing financial results this year, 
Austin told Aviation WEEK, were 
“deplorable” operating conditions from 
a weather standpoint, and shakedown 
problems in integrating the fleet of jets. 

Actually, Northeast enjoved only 
about six weeks of the peak Florida 
season with a full fleet of jets. The 
first airplane went into service Dec. 15, 
and the entire fleet of six was not de- 
livered and in service until March. It 
had been hoped that all aircraft would 
be available for the winter season, but 
managing to have the airplanes re- 
leased, financed and delivered caused a 
delay (AW Nov. 28, p. 39). 


season 


subsequent arrangement 
1ation of a special corpora- 
Inc., to purchase from 
mies Corp. the seven-year 
six 880s, under which 
tarted operating the air- 
is owned jointly by 
nancial Services, Inc., an 
the New York investment 
th, Barney & Co., and 
». of New York, largely 
Electric Autolite Co. 
acquired Hiller Air- 
case of default, how- 
Dynamics would be 
payment. 
Austin said, even mini- 
nefits that might norm- 
rued to Northeast due to 
rn and National. With 
ivailable for the asking, 
shut down by weather 
f the time. 
| his airline was able to 
ice last December only 
becau “a speculator at heart,” 
becau mber of things had to be 
don nce, before the jet financ- 
ing ha n firmed up. For example, 
consi funds had to be channeled 
into t g and in vendor items with 
lead t f six to eight months if 
jet int m was not to be further 
delayed. After the first jets were ac- 
quired ervice began, one probiem 
which mpered operations was the 
need for proper positioning of spare 
parts at rious stations. Experience 
was 1 to handle this suitably. 
The airline’s daily utilization with its 
880s n wveraging 84-9 hr., Austin 
said. J gure would be higher but 
for th t that many 880 trips fly a 
short vent before a long one—for 
example, Boston te New York and then 
to Mi 
h, after the sixth 880 went 
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into Florida service, Northeast said it 
was operating +7% of the nonstop jet 
schedules between the northeast and 
Florida. Eastern’s share was 27.5% and 
National’s was 25.5%. 

Of the current nonstop jet schedules, 
Northeast’s share is 48% as of June 11, 
according to the airline. 

Northeast’s average weekly capacity 
in and out of Florida during the past 
winter season 12,747 seats, up 
10.8% from the previous season. This 
month, the summer schedules call for 
17,514 seats a week, up from 8,197 
seats a week last June. The percentage 
of jet seats this June is 77.5% of the 
total, the remainder being offered in 
Douglas DC-6B equipment. 

Regarding the future of the Florida 
market, which over-all was off this win- 
ter and has shown signs for some time 
of slowing down, Austin believes there 
is plenty of market if all carriers will 
schedule realistically. East Coast to 
Florida, the Northeast executive said, 
is still the number one volume market 
of the world and could support the 
present carriers even if there were some 
permanent drop in volume. 

Austin predicts a good summer for 
Northeast in Florida, with new low 
fares and package vacations, public re- 
sponsiveness to the airline’s jet services, 
and increasing identity of Northeast in 
the market. The question of establish- 
ing its identity was a major problem for 
the airline, and Austin said “we are still 
fighting for it” although considerable 
progress has been made. 

Northeast has forecast it will carry 
400,000 passengers in the Florida mar; 
ket this year, up from 281,854 in 1960 
In its first year of operation in the 
market, 1957, the total was 97,113. 

The Florida market is far and away 
Northeast’s most important, involving 
the bulk of passenger miles flown. But 
another important market, which the 
airline acquired at the time of its Flor- 
ida route award, is its Boston-New 
York, Boston-Philadelphia, Boston- 
Washington and New York-Washing- 
ton segments, served by Vickers Vis- 
count turboprops. 

Northeast flies hourly on-the-hour 
schedules in this “commuter” market 
and, according to Austin, is now han- 
dling about 30% of the New York- 
Washington traffic, 35% New York- 
Boston, 70% Boston-Washington and 
65% Boston-Philadelphia. | Over-all 
load factor is averaging between 65% 
and 75%. Last year’s trafic on these 

57 passengers, up 


Was 


routes totaled 646,757 
from 453,929 in 1959. 

But Northeast is in for some tough 
competition in this market. American 
plans to come in heavily this month 
with Lockheed Electra turboprop sched- 
ules which will almost entirely replace 
piston schedules. American also is add- 
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ing a premium service for meal-time 
flights, a de luxe offering at slightly 
above first class fares. With Eastern 
operating its low-fare “air shuttle’’ serv- 
ice and Northeast sticking with the 
straight first class, there w ill be com- 
petition among classes of service as well 
as airlines. 

But Austin predicts Northeast will 
hold its own in this market. The 
Viscount, he contends, is the best air- 
plane for the commuter-type service. 
Northeast plans to keep its schedule 
pattern as 1s. 

Regarding the “air shuttle” recently 
inaugurated by Eastern between Bos- 
ton and New York and between New 
York and Washington, Austin said he 
doesn’t fear it will divert traffic sig- 
nificantly from Northeast. The sophisti- 
cated commuter type of passenger who 
uses the regular services on these routes 
will continue to do so, Austin believes 
(AW May 8, p. 40). 

Northeast’s third market—which was 
its only area until the route awards 
thrust it into the big leagues—is within 
New England. This market is now 
being served with DC-6Bs released from 
Florida service and some DC-3s. It has 
alwavs lost money for Northeast, but 
prospects are better now as the four- 
engine equipment boosts seat capacity 
and provides more dependable service. 
A major goal in this service is to con- 
solidate points served so that areas with 
very little traffic can use nearby larger 
terminals which are still convenient, 
but offer better service with the bigger 
equipment. 

In applying for renewal of its south- 





Hearings Required 


Washington—Supreme Court ruled 
last week that the Civil Aeronautics 
Board must provide an airline with no- 
tice and hearing in any case concerning 
reconsideration of a route authorization 
before a certificate can be awarded. 

Emphasizing that CAB is not barred 
from reconsidering its initial decision, 
the court said the Board has many statu- 
tory procedures in handling reconsidera- 
tion cases which make it unnecessary to 
“improvise on the powers granted by 
Congress in order to preserve adminis- 
trative flexibility.” In addition to notice 
and hearing, the court said, these proce- 
dures include postponement of effective 
date of a route certificate or the issuance 
of a temporary certificate. 

The court’s decision was based on re- 
strictions placed on routes awarded Delta 
Air Lines in the Great Lakes-Southeast 
Service Case after the final decision. The 
Board amended Delta’s certificate on 
May 7, 1959, to impose restrictions on 
routes that had become effective Dec. 








5, 1958. 





erm routes on a permanent basis, Austin 
told the Civil Aeronautics Board in 
March that the airline had invested 
more than $90 million since 1956 to 
assure the success of its expanded op- 
erations. Northeast had successfully 
weathered the “burdensome transitional 
years,” Austin said, and is in a position 
to operate profitably in the future. 

Among the factors operating against 
Northeast during the first couple of 
years it was attempting to establish it- 
self in the Florida market, Austin cited 
delays in obtaining certification of Bris- 
tol Britannia turboprops, which led 
co cancellation of the purchase contract; 
‘particularly intense competition” from 
existing carriers including a program 

. accurately described by its major 
competitor as ‘positive offensive action 
of smothering the competition with 
schedules’”’; business recession; unusu- 
ally bad weather, and the Pan American- 
National lease which put National first 
with jet aircraft in the market. 

Notwithstanding these unexpected 
adverse factors in the early years, Aus- 
tin said, Northeast has effectively pene- 
trated the Florida market. 

Austin told Aviation WEEK. that 
load factors in the Florida market for 
the first quarter of 1961 averaged 59.3% 
for all aircraft, up from 49.3% in the 
first quarter of 1960. 


FAA Project to Test 
Sonic Boom Effects 


Washington —Federal Aviation 
Agency has initiated a six-month flight 
test program to determine what effect 
the sonic boom problem will have on 
future supersonic transport operations. 

Under a joint agreement with the 
Air Force and the National Aeronautics 
and Space Administration, a series of 
flight tests are to get under way this 
summer with USAF B-58, F-104, F-105 
and F-106 supersonic aircraft. 

NASA_ has conducted supersonic 
boom tests in the past with B-58 and 
F-104 aircraft at Langley Field, Va., 
and Nellis AFB, Nev., and has sched- 
uled further B-58 test flights simulating 
commercial use at Edwards AFB, Calif., 
this year (AW Nov. 14, p. 54). NASA’s 
primary role in the joint program will 
be to provide the necessary instrumen- 
tation for pressure measurements, com- 
munications and tracking equipment 
and data analysis. 

Scope of the program will include 
sonic boom measurements at high and 
low altitudes, with climb and descent 
maneuvers. Wind tunnel tests will also 
be conducted to determine how design 
of supersonic aircraft might minimize 
the boom intensity. 

Community surveys will also be con- 
ducted to judge public reaction to the 
various types of boom. 
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Fuel Tax Studied 


Washington—House has voted to ex- 
tend the 10% transportation tax, but 
t has been taken on the pro- 

fuel tax pending the results of 


Jet 


New Holding Patterns Designed 
For Major Air Terminal Areas 


no a 


By David H. Hoffman 


Washington —Iederal Aviation 
Agency will erase the “racetrack” 
boundaries of all holding patterns in 
the air trafic control system and sub- 
stitute geometrically designed blocks of 
airspace that expand with altitude. 

Ihe new holding pattern concept, 
which will be implemented not later 
than Jan. 1, is an FAA attempt to con 
serve the rapidly dwindling airspace sut 
rounding major U.S. terminals 

Shaped somewhat like irregular eggs, 
the plotted patterns take into considera- 
tion the flying characteristics of aircraft 
types that hold at various altitudes dur- 
ing typical bad weather conditions. 
New speed limits are set accordingly 

F’AA’s Bureau of Air Trafic Manage- 
ment has developed 31 of the new pat- 
terns. Identically proportioned, they 
range in size from a width of 6.7 naut 
mi. and a length of 11.6 naut. mi. to a 
width of 57.0 naut. mi. and a length of 
$4.9 naut. mi. 

Generally, three factors govern which 
pattern will be prescribed for a_par- 
ticular holding fix—the speed of the air- 
craft assigned to the pattern, the dis- 
tance from the fix to the navigational 
facility that defines it and the altitudes 
used for holding purposes above the fix. 
As each factor increases, so does the size 
of the pattern 

Under the present holding system, 
which involves perfectly elliptical pat- 
terns, pilots are expected to maneuver 
so as to remain within an airspace of 
precisely defined dimensions. They deal 
with only two pattern sizes, the onc 
minute pattern and the two minute pat- 
tern—minutes refer to how long the out- 
bound heading should be maintained. 

According to David D. Thomas, 
ATM’s director, “‘all significant factors 
which can affect the aircraft flight path 
while entering and maneuvering within 
the pattern area have been considered; 
therefore, the pilot need only adhere to 
the standardized operating procedures 
and limitations for this type aircraft in 
order to be assured of containment 
within protected airspace” the 
new svstem. 

Specifically, the “significant factors” 
cited by Thomas include assumptions 
that the average pilot will execute a 
holding pattern turn with 25 deg. of 
effecting bank, that he mav flv an extra 
6 sec. overshooting his entry turn, that 
navigational equipment may be inac- 
plus or minus 5 
reach 50 kt. at 
3 kt. with every 
increment to a 


under 


curate by as much as 
deg., that winds may 
4.000 ft. and increase 
2,000 ft. of altitude 
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maximum of 120 kt. and that pattern 
airspace can be reduced if entry from an 
optimum direction is guaranteed. The 
patterns, moreover, are predicated on 
these maximum airspeeds 

© Propeller-driven aircraft below 14,000 
ft., 170 kt. indicated; above 14,000 ft., 

75 kt. 

@ Civil turbojets below 6,000 ft., 200 kt. 
indicated; from 6,000 through 14,000 
ft., 210 kt.; above 14,000 ft., 230 kt. 

e Military turbojets with subsonic capa- 
bility, 230 kt.; with supersonic capabil- 
ity, 265 kt. except for the Republic 
F-105 and Convair B-58, which must 
observe 310-kt. speed limits 

Until the new system is implemented, 
civil turbojets still must not exceed 180 
kt. in holding patterns. 

After Jan. 1, 1962—or earlier if FAA 
centers can plot the new patterns in 
less time—pilots will enter almost all 
patterns either along the holding course 
or its reciprocal or at a “very small” 
angle thereto. Radar service, wherever 
available, will be furnished before the 
aircraft reaches the assigned holding fix. 
Pilots will be expected to slow their 
aircraft to maximum pattern speeds 3 
min. prior to their estimated time of 
arrival over the holding fix 

I’o aid air traffic control 
plotting the patterns on local area maps, 
FAA plans to mass produce a series of 
31 templates for field distribution. Each 
numbered template traces the boundary 
of one pattern on a 1 to 500,000 scale 
map. Associated tables tell controllers 
which template to select for particular 
distance-airspeed-altitude combinations. 


officials in 


Helicopter Lines Face 
Pressure on Subsidy 


lirlines 


Washington—Helicopter are 
facing strong House and Senate pressure 
to reduce their mounting subsidy bill, 
and helicopter operations appear headed 
for closer congressional scrutiny in the 
future. 

CAB asked a Senate appropriations 
subcommittee last week to support its 
$90.7-million budget and restore $6.9 
million cut by the House from subsidy 
requests for local service airlines and 
helicopter operations. In particular, the 
Board opposed a House recommenda- 
tion which would limit subsidy to $5 
million for the three helicopter airlines 
in Fiscal 1962 and would bar such sub- 
sidy the following year. 

Terming the House stand “dog- 
matic” and “arbitrary,” CAB Chair- 
man Alan S. Boyd warned the subcom- 
mittee that any significant reduction in 
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WEST WING (left) of the Orly terminal building has been completed and provides parking space for 24 aircraft. Buildings to the right 
of the terminal will be razed and an east wing will be constructed to increase aircraft parking areas to a total of 40. 





Orly Airport Automates Procedures for 


By L. L. Doty 


Paris—Paris Airport Authority's $24- 
million terminal at Orly Airport, now 
in its fourth month of operation, stands 
out as a test case as to how self- 
sufficient passengers can be in following 
checkin-in, immigration and customs 
procedures. 

The terminal was designed to climi- 
nate the “herding routine” in handling 
passengers and, thereby abandons the 
established European practice of group- 
ing passengers under the guidance of an 
agent or hostess for each step they must 
take toward boarding an airplane in 
international travel. 

Already the “Orly system,” as the 
new streamlined _ passenger-handling 
procedure has been labeled here, 
promises to be one of the first fully 
practical methods of conducting the 
flow of both inbound and outbound 
passengers efficiently and easily. There 
has been criticism leveled at the sys- 
tem from both passengers and airline 
personnel but, generally, dissatisfaction 
stems from minor details of the opera- 
tion and not from the basic over-all 
system. 

Under the Orly system, a passenger 
offers his baggage for customs inspec- 
tion at the airline ticket counter at the 
same time he checks in for a flight. 
He then follows direction signs to the 
customs border control, where there 
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are 17 immigration clearance posts, 
and then proceeds on his own to the 
departure gate to board his aircraft. 

International: flights can be boarded 
as early as one hour before departure. 
If the passenger has any doubt as to 
the proper boarding location, he may 
pick up a telephone installed at cach 
gate and reassure himself by querying 
the flight contro] information center. 
If he chooses to wait in the terminal 
for flight departure, he may stop at the 
lounge containing shops, a_ nursery, 
baths and dressing rooms, a chapel for 
all denominations, bars, a_ restaurant 
serving 300 persons, and 16 modern 
hotel rooms. 


Facilities Analyzed 


Paris Airport Authority spent three 
years studying and analyzing airport 
facilities throughout the world in on- 
the-spot surveys. Airlines were con- 
sulted frequently, although not as often 
as many would have liked, in the plan- 
ning and development of the Orly sys- 
tem. As a result, most of the airport’s 
tenants are satished with the technical 
features and functional make-up of the 
new terminal. In contrast, the terminal 
has not received the volume of criticism 
that has been directed at New York’s 
International Airport or Rome’s 
Leonardo da Vinci terminal, two of the 
most modern international facilities. 

Major problem has been the _pas- 


senger himself, who is experiencing but, 
in many Cases, not appreciating a new- 
found independence. Airlines here are 
learning that many travelers seek, rather 
than avoid, the verbal instructions of 
uniformed personnel and that some, 
without the comfort of this guidance, 
often get lost despite the simplicity 
of the Orly layout. 

Airport officials here, however, reason 
that passengers will gradually become 
as familiar with international airport 
routine as they are with railroad depot 
routine as the popularity of air travel 
expands. They also point out that in- 
dividualized attention will become in- 
creasingly impractical and inefficient as 
trafic volume grows. 

Passenger traffic through Paris is ex- 
pected to reach 6 million in 1965, 12 
million by 1975. 

Many passengers have complained of 
the long distances they are required to 
walk between airplane and airport en- 
trance or exit. However, it is an ines- 
capable fact that heavy traffic demands 
large floor areas which leaves no alter- 
native but to walk. Orly’s walking 
distances have been eased by a large 
number of escalators and direct or 
straight passenger routes from one 
point to another. Baggage counters 
are located only a few paces from entry 
and exit points. 

Much of the convenience of the Orly 
terminal rests on its electronic system 
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Passengers 


which operates facilities such as the 
escalators, information boards, public 
address system and clocks. When this 
system fails, as.it reportedly often has, 
the passenger is bogged down in a 
welter of confusion. 


Station Managers 


Airline station managers are slightly 
concerned with the time consumed by 
the lengthy walking distances. One 
station manager told Aviation WEEK 
that if a passenger had not checked-in 
at least 14 min. before plane departure 
time, he could not possibly make the 
flight. 

All downtown checking-in has been 
eliminated in Paris. The traditional 
Invalides downtown air terminal is 
serving as an information and travel 
bureau as well as a bus station for 
transportation to Orly and Le Bourget, 
Paris’ second major airport. 

Orly’s new terminal can be expanded 
to accommodate 8 million passengers 
per year. Thus, Paris airport officials 
will continue to operate Le Bourget, 
which has a capacity of 4 million pas- 
sengers annually, to handle the surplus 
from Orly Airport. 

Orly will be the main international 
airport for Paris and will continue to 
handle a large part of inter-European 
trafic. Le Bourget is the terminus for 


European carriers, including Aeroflot, 
and is a focal point for a large network 
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EXPRESSWAYS provide fast accessibility from Paris to new Orly Airport. View shows 
with National Highway No. 7 passing directly under the terminal and the runways of the airport. 


of routes that reach into Africa. 


Orly has become a major tourist at- 


traction in Paris and is now playing host 
to as many as 25,000-30,000 sightseers 
a weekend. Originally, the hordes of 
tourists blocked the flow of air travel- 
ers adding to the confusion of a new 
passenger-handling system. However, 
specific turnstiles for tourists have been 
installed and passenger facilities have 
been sealed off from the sightseer’s 
areas so there is a demarcation between 
the two groups. 

Paris Airport Authority, which is 
responsible to the French Ministry of 
Public Works and Transportation and 
is supervised by the Muinistry of Fi 


nance, is governed by a board of 
directors consisting of 24 members 


The Authority operates both Orly and 
Le Bourget. 

The Authority is not responsible for 
air trafic control, which is managed by 
a separate government agency, but it 
provides and maintains the facilities 
and installations necessary for this 
service. The Authority also builds and 
maintains runways, approaches, aprons, 
hangars and maintenance facilities 
Maintenance of landing aids, refueling 
and lvading systems, warehouses, park- 
ing lots, road systems and the terminal 
itself—which employs 10,000 persons- 
is the responsibility of the Paris Air- 
port Authority. 

In planning the terminal building, 
the authority rejected the separate 
building system, such as that now in 
use at Idlewild, as “uneconomical and 
inconvenient.” 
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people, which has not yet been leased 
by a concessionaire, are also available. 
In addition to the 16 rooms in the 
customs-free area, 40 hotel rooms are 
under construction on the fourth floor 
on the French side of the customs 
frontier. 

Several major airlines have leased 
space within the terminal to provide 
privacy for their “very important pas- 
sengers.” Although none of these 
special rooms as yet has been com- 
pletely equipped and decorated, it is 
difficult to see how the relatively small 
spaces allotted the carriers for this 
purpose can match public facilities for 
any need. 

Paris Airport Authority has set aside 
three special rooms for handling govern- 
ment dignitaries. In addition, a special 
reception room, furnished with antique 
French furniture and tapestries, has 
been reserved for high-ranking officials 
A private terrace off this room permits 
military reviews without disrupting the 
normal functions of the airport. 


Baggage Movement 


All baggage is moved to and from 
loading trucks on conveyor belts. The 
terminal is equipped with 11] passenger 
elevators, 21 escalators, six freight ele- 
vators and a medical elevator. 

At the present time, there are 24 
aircraft parking spots. Parking areas 
for aircraft are designated by a central 
control section which also operates the 
luminous signs that direct passengers 
to their flights. It operates the arrival 
and departure boards and handles all 
announcements on the public address 
system which are confined to three 
aiinmouncements for each flight. 

A control and command section of 
the airport is operated on the main 
floor of the terminal through the use 
of an electronic panel that represents 
each of the nine floors of the building 
in small scale. White markers indicate 
operating order of all lighting; green 
markers record operation of heating, 
ventilation and electronic systems; 198 
indicators glow red if one of the build- 
ing’s 4,000 fire-indicators shows a rise 
in temperature. 


Ventilation System 


The building’s ventilation system 
produces 13 million sq. ft. of air per hour 
through 11 mi. of ducting. A slight 
degree of pressurization within the 
building is used to keep outside air 
from entering the terminal through 
doorways. 

In terms of passenger traffic, Paris 
now ranks eighth in the world. Traffic 
handled by French carriers represents 
about 25% of all Paris airport traffic. 
North American carriers account for 
10% of the total. Greatest portion of 
Paris trafic is that moved between 
France and other European countries. 
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MAIN TERMINAL building at Orly Airport is about 600-ft. long and 230-ft. deep. West 
wing is completed; east wing will be finished next year. Wings are each 820 ft. in length. 
Nine-story building contains about one million sq. ft. of floorspace. 


ALL FLIGHT information about aircraft at the plane-loading aca «f sot wing is given on 
overhead panel. Telephone nearby connects passengers with flight inforration center. 











TRANSIT AREA at Orly Airport. This area also has a tax-free shop, a restaurant, 16-room 
hotel, nursery and chapel. 








WILL 
THIS 
BEARING 


REDUCE 
FRICTION 
...OR CREAT! 


t. But your engine quickly detects any flaw or deficiency. 

: bearings, for example. Their internal geometry is vitally important —and faulty 
Seechtietry creates friction instead of reducing it. In addition, improperly eo surfaces 
can cause uneven loading and result in bearing breakdown. 

This propeller thrust bearing is a Pratt & Whitney Aircraft original ps Sate part. 
It will reduce friction. Its specifications are precise as to the components’ material content, 
finish and measurements. The size of the ball elements, clearance of ball pockets in the 
cage, the groove radii of inner and outer races... all are minutely exact. 

Constant research, testing, and refinement by both Pratt & Whitney Aircraft and the 
bearing manufacturers develop these strict aircraft engine standards of accuracy. Special- 
ized equipment, precision processing, and demanding quality controls maintain them. 

This is why you will find that the best way to ensure the dependability engineered into 
your Pratt & Whitney Aircraft engine is to make all replacements with original equipment 
parts. They are quickly available direct from Pratt & Whitney Aircraft, or its authorized 
distributors in the United States and Canada. 


PRATT & WHITNEY AIRCRAFT 


East Hartford, Connecticut 


CANADIAN PRATT & WHITNEY AIRCRAFT CO., LTD. Qo 


i 
Longueuil, P.Q., Canada Sa 








Max Holste Super Broussard prototype (above) fly Bourget Airport at the 24th 


a h T t Paris International Air Show. Sud Aviation-Gener t Caravelle transport (center 
renc ranspor $ photo) lands with clamshell thrust reversers exten id its CJ805 aft-fan engines. 
Breguet 940 STOL transport (bottom photo), des testbed for the Breguet 941 
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° 
Perfo rm at Paris unpressurized military transport and the pressurized 9 enger-cargo carrier, has accumu- 


lated 300 flight hours since first flight in 1958. 











TWIN-TURBINE HELICOPTER. The Boeing-Vertol 107—fast- land or water. The 107, first twin-turbine helicopter certified by 
the FAA for commercial service, has also been ordered for serv- 
ice in Japan. Military versions have been ordered by U.S. Navy, 
Swedish Navy and Air Force, and Royal Canadian Air Force. 


est, smoothest-riding commercial helicopter now flying — goes into 
service with New York Airways this summer. It seats 25 passengers 
in comfort, cruises at 155 mph and operates with equal ease from 


Capability has many faces at Boeing 


JET-AGE FIRE FIGHTER. Boeing gas tur- 
bine engines power fire trucks in San Francisco 
and Seattle. These 330 hp engines weigh only 
335 pounds, propel 15-ton trucks from standing 
start to 25 mph in 9 seconds. 


SPACE GLIDER. Drawing of U.S. Air Force’s 
Dyna-Soar manned space glider, designed to 
rocket into space, then re-enter the earth’s at- 
mosphere for conventional pilot-controlled land- 
ing. Boeing is system contractor for Dyna-Soar. 


OXYGEN FOR SPACE. Boeing space medi- 
cine research includes growth of green algae for 
conversion of carbon dioxide into oxygen in 
space vehicles. In test, a Boeing researcher has 
lived 56 hours on algae-produced oxygen in sealed 
space chamber, proving notential of carbon 
dioxide-algae-oxygen cycle. 


SBMIDE MIN Ms 





Standard TBO System Proposed 


For Used Transport Transfers 


Washington—lederal Aviation Agen- 
cv has offered U. S. airlines interested 
in buying used equipment a standard 
system for rapidly stretching their 
authorized overhaul times to industry 
averages. 

(he new proposal is designed to ease 
the economic burden that results when 
a carrier modernizing its flect with used 
aircraft is forced by the present system 
to roll back times between overhaul 
(TBO) by several hundred to several 
thousand hours. Carrier comment is 
due not later than July 15. 

An outgrowth of the recent confer- 
ence in Indianapolis between FAA and 
small airline representatives (AW Apr. 
17, p. 51), the system considers the 
relative complexity of different trans- 
port types and expresses this relation- 
ship as a percentage on a scale. 

Although the percentages in the 
l'AA’s proposal are tentative and subject 
to modification on the basis of industry 
comment, 100% might represent the 
Boeing 707’s “complexity scale” from 
a maintenance standpoint. The Doug- 
las DC-7, then, would be rated at 90% 
of 707 maintenance complexity, the 
DC-6 at 85%, the Convair 340 at 80%, 
the DC-4 at 70% and the DC-3 and 
Curtiss C-46 at 65%. 

But FAA realizes these percentages 
are meaningless unless they can be ap- 
plied to standard TBOs assigned to com- 
monly traded aircraft and engines. As 
a result, FAA’s Bureau of I’light Stand- 
ards is developing “industry average 
specifications” or TBOs for C-46 and 
DC-6 series aircraft. Comparable speci- 
fications governing Convair 240-340 and 
Lockheed Constellation ‘TBOs will fol 
low after the agency has enlisted the 
aid of airline maintenance officials in 
its program. 


Practical Application 


To illustrate the system’s practical ap- 
plication, a C-46 operator interested in 
acquiring Convair 340s as replacement 
transports wou.d know in advance what 
TBOs it could expect FAA to authorize. 
The C-46 operator could determine this 
by subtracting the C-46’s complexity 
rating from the comparable 340 figure 
to obtain a percentage difference—15% 
according to present planning. 

Che purchasing airline would learn its 
starting Convair overhaul time by sub- 
tracting 15% from the Convair 340 
industry average TBO. 

In its proposal, FAA explores the 
question of how long it will take a 
new operator to acquire the additional 
knowledge necessary to do an adequate 
job of maintenance using maintenance 


or 
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and overhaul times that equal the in- 
dustry average. The agency believes the 
answer is keyed to how mainte 
nance know-how the operator 
already has when it buys the more 
complex aircraft. 

Ihe operator which has half the 
knowledge necessary to maintain a par- 
ticular transport at the industry stand- 
ard presumably will acquire the other 
half twice as fast as another oper 
ator with no maintenance background, 
AA’s philosophy indicates 

To furnish the highly 
judgments on which this approach is 
founded, a Maintenance Review Board 
(MRB) somewhat similar to the boards 
that now fix initial TBOs for new air- 
frames and engines be estab- 
lished. The “used equipment” MRB 
would include the field inspector as- 
signed to the operator making a_pur- 
chase, one maintenance specialist from 
the FAA’s appropriate regional office 
and one permanent chairman from the 
agency's Washington headquarters 


Setting New TBO 


Under the proposal, when an airline 
advises FAA of a planned purchase, th« 
MRB will meet with the airline’s main- 
tenance officials. ‘Together, the two 


much 


new 


subjective 


would 


groups will determine the relative com- 
plexity of the airline’s old and new 
equipment. The value of the operator's 


maintenance background will be ana- 


lyzed and starting 1BOs assigned on 
the basis of its qualitative value. 

“It is expected that this (starting 
overhaul time) will always fall between 
75% and 90% of the industry average,” 
according to George H. Weitz, acting 
chief of the Bureau of Flight Standard’s 
maintenance division. 

Next step in the process is an MRB 
determination of how much time must 
elapse before the new operator's TBOs, 
on engines and all time-controlled com 
ponents, can be adjusted upward to in- 
dustry In making this deter- 
mination, MRB to 
consider: 

e “Maintenance density” in the airline’s 
shops. Thus the operator with, say, a 
five aircraft fleet and a continuous or 
block overhaul system can be expected 
to acquire technical expertness far faster 
than another operator with one trans- 
port and an “all at overhaul 
system. 

e Formal training programs instituted by 
the new operator. FAA now feels that 
broad based training programs for fore 
man and mechanics could shorten the 
time required to reach industry 
[BOs by as much as 50 Before in- 


o 
average S. 
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[BOs would be awarded, 
MRB would reconvene 
the operator’s reliability 
bought the new equip- 


jation would be based 
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rage failure and feather 
new powerplants and daily 
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KLM Electra Crashes 


On Landing at Cairo 
lam—KLM Royal Dutch Air- 
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TRANS-CANADA AIR LINES—FIRST IN THE UNITED 


SERVICE FROM NEW YORK AND CHICAGO TO TORONTO BEGAN JUNE 15th. 


From the home of the Viscount comes — 
VANGUARD — “TCA introduced this aircraft on its transcontinental routes on February 1, 
1961, and is looking forward to its progressive use on all its more important 


services’ —TCA President, Mr. Gordon McGregor. 
VANGUARD — Now flying across Canada for TCA... serving the United States from New 
York and Chicago. 














STATES WITH NEW VICKERS VANGUARDS: 


VANGUARD — World’s only second generation turbo-prop airliner. 
VANGUARD — More than ten years engineering and over 3,000,000 Viscount hou 


VANGUARD — Carries over one hundred passengers plus four and a half tons 
VANGUARD — Wider seats, inner-wall radiant heating, large picture windows. 
VANGUARD — Built-in ramps and new rapid baggage handling. 


For further details contact British Aircraft Corporation (U.S.A.) Inc., 
399 Jefferson Davis Highway, Arlington, Washington, D. C. VANGUARD 


VICKERS-ARMSTRONGS (AIRCRAFT) LTD.. WEYBRIDGE. SURREY. ENGLAND. A COMPANY OF 


BRITISH AIRCRAFT CORPORATION 


100 PALL MALL, LONDON S.W.1., ENGLAND 











AIRLINE OBSERVER 


> U.S. airline interest in the Sud Aviation medium-range Caravelle turbo- 
jet transport is on the upswing again. TWA has finished discussions with 
Sud officials in Kansas City (AW June 5, p. 40) and has sent a top-level 
technical team to France for a further look at the Caravelle. The carrier 
reportedly is interested in 20 aircraft. Meanwhile, United Air Lines has 
received the first of its Caravelles and will begin Caravelle service on the 
New York-Chicago route July 14. Sud needs 225 orders to break even on 
the Caravelle project, so far has received 116 firm orders. 


>» Watch for Air Traffic Control Assn., which recently demanded the resig- 
nation of its third executive director in the last five years (AW Apr. 24, 
p. 41), to abolish the office by constitutional amendment. Drafted by con- 
trollers in Federal Aviation Agency’s Region I, the amendment proposal 
would substitute a paid president for the executive director to avoid “any 
more executive director-president-officers-council brawls.” Controllers plan 
to file their amendment petition before Aug. 30. 


> Los Angeles Airways will be forced to limit its initial order for Sikorsky 
S-61L twin-turbine helicopters to four instead of the five originally planned 
(AW Apr. 10, p. 42). The carrier’s debt-equity ratio will limit its loan com- 
mitment from the Bank of America to $2,891,637, thus restricting the 
equipment purchase. Sale of additional common stock is under considera- 
tion to expand the carrier's capital structure. This could provide funds to 
finance the fifth S-61 on order. 


> Moscow’s diplomatic community was treated to a rare sight earlier this 
month when Indonesia’s President Sukarno flew into Vnukovo, Moscow’s 
international airport, aboard a Pan American World Airways Boeing 707 
turbojet transport under the escort of seven Soviet jet fighters. The Pan 
American Boeing, which served as a backdrop for formal ceremonies arranged 
for the personal greeting of Sukarno by Soviet Premier Nikita Khrushchev, 
was chartered by the Indonesian president. Soviets reportedly made unofficial 
attempts to persuade Sukarno to use a Soviet transport for the trip into 
Moscow, but Sukarmmo held to the American charter. 


> Look for Piedmont Airlines to purchase about 15 Martin 404 transports 
from Trans World Airlines if Civil Aeronautics Board grants Piedmont’s 
petition for routes between Atlanta and Baltimore, Atlanta and Charleston, 
Knoxville and Asheville, N. C. Initial cost has virtually ruled out buving more 
Fairchild F-27s to replace the 17 Douglas DC-3s now operated by Piedmont. 
The last 19 of TWA’s 404s were retired Apr. 30. 


> Drastic employment cuts sought by British Overseas Airways Corp. on its 
wholly-owned subsidiary, British West Indian Airways Corp., are a major 
factor in moves by the islands of Trinidad and Tobago to take over owner- 
ship of RWIA (AW June 12, p. 42). BOAC, concerned over BWIA losses, 
seeks to eliminate as many as 400 BWIA employes in the West Indies, where 
unemployment already is a severe problem. 


P Trans World Airlines has decided to equip its turbojet fleet with Collins 
Distance Measuring Equipment in an effort to complv with Federal Avia- 
tion Agency’s proposed July 1, 1962, installation deadline. About 10 DME 
sets manufactured by Federal Electric division of International Telephone & 
Telegraph Co. have been evaluated by TWA, which intends to sell them 
to American Airlines. 


> British Royal Aircraft Establishment at Farborough is cooperating with 
the French ONERA research organization in designing a supersonic trans- 
port in the Mach 2-plus category. M. J. Lighthill, RAE director, said design 
in progress is aimed at transatlantic operating costs comparable with current 
large jet transports. 


> Canadair has sold $1.1-million worth of Seaboard World Airlines deben- 
tures, to eliminate all its holdings in the airline. Debentures were purchased 
by major Seaboard creditors as part of the company’s reorganization and 
refinancing plans begun last year. 








SHORTLINES 





P Air France will operate weekly non- 
stop Caravelle service between Geneva 
and Algiers from June 26 to Oct. 8 to 
handle peak summer travel. Winter 
season flights will stop at Lyon. 


> Alitalia, the Italian airline, reports its 
trafic across the North Atlantic in- 
creased 93% in May and 103% during 
the January-May period over the same 
periods last year. 


> All Nippon Airways has received the 
first of six Viscount 810 turboprop 
transports ordered from Vickers-Arm- 
strongs. The airline, serving its routes 
with two chartered Viscount 744s, also 
has six Fokker F-27s on order. 


> British Overseas Airways Corp. has 
installed closed-circuit television at New 
York International Airport to brief 
pilots and crews on_ international 
weather conditions. 


> Civil Air Transport of Formosa has 
received a Convair 880M __ turbojet 
transport and expects to have the air- 
craft in service between Taipei, Tokyo, 
Seoul, Manila, Hong Kong and Bangkok 
by July. 


> KLM Royal Dutch Airlines has ex- 
tended its Zurich - Casablanca - Las 
Palmas-Conakry-Monrovia_ service to 
Accra, Ghana, and has increased this 
Electra service to two flights a week. 
KLM also has introduced the Electra 
on its Zurich-Tunis-Lagos-Accra route. 


> Pan American World Airways is help- 
ing to finance a new hotel in Frankfurt, 
Germany, which will cost $10 million, 
accommodate 1,000 guests and be com- 
pleted in the summer of 1963. 


P Riddle Airlines will expand its ficet 
of Douglas DC-7Cs by purchasing three 
additional aircraft from Northwest Alr- 
lines. Converted to DC-7CF configura- 
tion by Douglas, the aircraft are sched- 
uled for delivery this month. 


P Southern Airways reports it carried 
33,854 passengers 6 million passenger 
miles during May, an increase of 8% 
over the same period last year. 


> United Kingdom business firms are 
expected to make a concerted effort to 
get parliamentary support to reopen 
London’s Croyden Airport, now closed 
as an economy measure. They want 
Croyden developed as a business aircraft 
airport similar to the field at Teterboro, 
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..the essence of the challenge 


Today an exceptional group of scientists and engineers are Already these men are active k in sea and land opera- 
pooling their specialized wisdom and genius in a race with tions, aero-space, astrophys il sciences . . . mesh- 
tomorrow. These are the men of the General Motors Defense ing their skills and ideas s forward movement. 
Systems Division located in Warren, Michigan and Santa 


‘ , Defense Systems Division w facture no products in 
Barbara, California. : : ‘ I 


volume. Rather, DSD will s Defense Department and 
ASSIGNMENT .. . Anticipate and prepare for the ultimate other governmental agencies peration with industry and 
other scientific groups, in fi fundamental research and 
engineering through the coor f knowledge, abilities, 
ideas and hard work. 


problem of mankind—survival . . . in peace and in war... 
survival on land, on and under the sea, in the air and to the 
farthest attainable reaches of outer space. 

General Motors is proud to te, through the Defense 
This assignment serves . . . and is served by . . . virtually every Systems Division, to the str f America and human 
current and future field of scientific learning. It serves . . . and progress. Top-level scientist ngineers in all of these 
is served by .. . every segment of industry and government. specialized fields will find 1 rtunities and challenging 
It reaches out to a horizon as yet unknown — unexplored. assignments in this fast-grow unization, 


DEFENSE SYSTEMS DIVISION, GENERAL MOTORS CORPORATION, WARREN, M NTA BARBARA, CALIFORNIA 








SPACE 


TECHNOLOGY 


DIFFERENT IDEAS have been expressed on how Aerospace Plane will be propelled and how it will gather air for storage, but the airframe 
design will follow principles developed for hypersonic flight which call for square trailing edges and aerodynamic surfaces to permit nor- 


mal takeoff, flight and landing. Air Force originally designated the aircraft Space Plane. 


Space Plane Grows Into Family of Concepts 


By Larry Booda 


Washington—Technique of achieving 
orbital flight in a single stage from the 
surface of the earth with an air scooping 
vehicle has survived severely critical 
feasibility studies and has grown into a 
whole family of concepts from what 
originally were a few isolated approaches 
aimed at avoiding the use of multiple 
boosters. 

A series of parallel studies over the 
past two years, all based on the prin- 
ciple of air recovery and storage for pro- 
pulsion coupled with aerodynamic flight 
in the atmosphere, are now being evalu- 
ated by the Advanced Research Projects 
Agency for the director of defense re- 
search and engineering. 

Since President John F. Kennedy has 
committed the National Aeronautics 
and Space Administration to an all-out 
effort to beat the Russians to the moon, 
and NASA itself has devoted most of its 
effort to the multiple stage launch vehi- 
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cle approach, the Defense Department 
is the principal U.S. agency interested 
in the air scooping vehicle as an alter- 
nate possibility. 

What the Air Force at first called 
Space Plane (AW Oct. 31, p. 26), and 
later Aerospace Plane, is really a num- 
ber of different proposals employing a 
variety of propulsion forms, flight pro- 
file techniques and vehicle designs. 


High Industry Interest 


Interest generated by the air scooping 
vehicle is so great that studies have been 
conducted by every major airframe and 
propulsion contractor, and many smaller 
companies have submitted their ideas 
to the Defense Department. 

A few studies have been funded by 
ARPA and the Air Force, but most have 
been company-financed with a view to 
capturing business a decade from now. 
The great number of ideas developed 
has helped put somewhat of a damper 
on the tendency toward any _head- 


long approach along a simple line. 

Scientific and technical officials con- 
cerned are careful to point out that th« 
final answer will depend on additional 
applied research, years of step-by-step 
development and coordination of work 
in a wide variety of fields. These in- 
clude hypersonic aerodynamics, dynam- 
ics of rarefied gases, advanced chemical 
and electrical propulsion techniques, 
accurate celestial space navigation, ther- 
modynamics and the life sciences. 

With so much interest shown by in- 
dustry and with the Air Force seeking a 
bigger military role in space, including 
manned systems, the  single-stage-to- 
orbit concept was subjected to at least 
four feasibility studies matching it to all 
facets of the state-of-the-art by ARPA 
and its parent Office of Defense Re- 
search and Engineering since last sum- 
mer. Attempts were made to discredit 
the idea, but they failed. 

The principle of the air scooping 
vehicle is based on collecting air at high 
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altitudes, compressing and liquefying it, 
separating the oxygen from the nitro- 
gen and then burning the oxygen with 
liquid hydrogen inserted in the vehicle 
before takeoff. 
Since it takes eight times as much i 
liquid oxygen as liquid hydrogen by SEPARA? 
weight to supply the proper propellant 
combination, the vehicle could takeoff 
at about half its upper atmosphere 
flight weight. The weight of the oxygen 
in the vehicle could be from 80 to 88% se 
of the total propellant weight after col- : 
lection. ; ( 
Presumably, this type of vehicle 
would be able to take off from an ordi- 
nary runway, fly to the upper atmos- 
phere, take on a load of oxygen and 
then act as an orbital tanker and sup- 
ply station for other vehicles or pro- AIR LIQUEFACTION 
ceed on its own mission to a soft land- 
ing on the moon and return. Not much 
capability is claimed as a_ possible 
vehicle for traveling to other planets, 
but as a near-space launching platform 
it appears promising. 
The complexities of the vehicle it- 
self and its subsystems—vehicle borne, AIR SCOOPING vehicle internal system would have the air scoop, a cooler-compressor, air 
earth stationed, and even space sta- liquefaction plant, oxygen-nitrogen separation, electric power supply, oxygen and nitrogen 
tioned—combined with the operating storage and a propulsion unit. One proposed vehicle looks like this drawing. 
environment, are estimated variously as 
an order of 100 to 1,000 times as dif- - , ain 
ficult to solve as the World War II RINLET LOMPRESSC ROPELLANT PUMP 
Manhattan Project which produced the 
atom bomb. 





AUXILIARY EQUIP. 


p : pi jek MHD THRUST | 
Data From Other Projects . 2 -—— CHAMBER | 








Any specific project growing out of 
the studies will depend on the knowl | R COOLER ~ ROGEN TANK power ECT 
edge gained in some aspects from cur- AIR LIQUEFACTION | 
rent projects. The two which will prod- . oe oe oe 
uce the most information are the X-15 
supersonic research aircraft which has 
flown 3,307 mph. and the Dvyna-Soar 
hypersonic boost-glide vehicle. Dyna 
Soar, which will be launched by con 
ventional rocket boosters, will re-entet 
the atmosphere unpowered hyper 
sonic speeds. 

Proposals break down generally into 
four types of flight for the air colle 
tion cycle. Propulsion proposals run the | 
gamut of turbojets, turbo-ramjets, sub NER 5 
sonic flow ramjets, open under-wing CRYOSTAT method of air liquefaction uses successis ges of compression and cooling 
ramjcts, supersonic flow ramjets, gase- until liquid oxygen is formed. If required, liquid nitrogen, which condenses at a lower 
ous oxidizer closed-cycle ramjets, liquid temperature, can be produced. Problem of heavy equipment must be surmounted. 
oxidizer-fuel nozzles, and electric arc, : 
ion, photon and magnetohydrodynamic 
acceleration. 

Power supplies suggested vary from 
batteries and solar collectors to various = 
forms of nuclear fission and fusion — —7 : 
power systems. It is even suggested : B4 ae ei to a a "Gas ACCELERATIONS" 
that power could be obtained from re- < Siemans lesinana)senfatoupsiainpsepennn-snasepeciepoipbehgs 
association of dissociated air molecules ae aes 
in the ionosphere. 

Simply multiplying the four types of 
flight by the variety of propulsion com- 
binations indicates how many ways MAGNETOHYDRODYNAMIC accelerator is the concept closest to practical application 
there are to design a vehicle. for orbital and space propulsion. Nitrogen is heated by an arc and passes into a chamber, 

One approach for collecting air in- where an electric current passes through it and a magnetic coil accelerates it to produce 
volves aerodynamic flight at hypersonic _ thrust. Airborne MHD accelerator might operate at 4,000K. 





INTERNAL components of an air scooping satellite wh yuld use magnetohydrodynamic 
acceleration would be arranged as shown in above diag 
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STILL 
” 
NEW 
IDEA 
AFTER A DECADE IN DAILY SERVICE 


Eleven years ago, Collins introduced the pictorial presentation in instrument approach Horizon 
flying. The easy-to-read Course Indicator and Approach Horizon replaced at least 
four conventional single purpose instruments. Since 1950, thousands of these 
Collins integrated flight instruments have been installed in airliners, military 
aircraft and private planes. CL) That only subtle changes have been made in over 
11 years is representative of the careful research and development Collins 
invests in every new idea. No longer is the “flying the picture” concept 
exclusive with Collins. Although it has been copied widely, nobody has beer 


able to duplicate or approach Collins quality, reliability and performance ) (-) 


Course Indicator 


i, 


COLLINS} 


\_4 


COLLINS RADIO COMPANY e CEDAR RAPIDS. 1!OWA e DALLAS, TEXAS e¢ NEWPORT BEACH. CALIF. 
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Chemical Collector, 


E) 
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Solar Collector 


INLET at left shows the scoop shape most ideal for an elliptical orbit air gathering cycle, scooping between 250,000 and 280,000 ft. alti- 


tude. Center inlet shape would be for operation in a circular orbit from 325,000 to 360,000 ft. Bot! 
of continuum air flow. Configuration of inlet at right would be for operation above 550,000 ft. wher 


would be gathered by adsorption, and power would be provided by a solar collector curtain. 


speeds between 100,000 and 120,000 
ft. altitude. The upper altitude limit 
for aerodynamic flight is about 150,000 
ft. 

At these altitudes, the drag produced 
in maintaining lift and by the ait 
scoop would require high engine thrust. 
Thus the air scooping cycle would have 
because of limited fuel 
This flight profile would 
internal 


to be short 
endurance. 
also require a high capacity 
power supply to operate the air reduc- 
tion plant. 

Because of the high thrust required, 
combined with the problems of heat 
dissipation from aerodynamic heating 
and operation of the power supply and 
reduction plant, this method has fewer 
adherents than the others 

A second approach envisions an eliip- 
tical orbit whose perigee would be 
about 250,000 ft. During flight in this 
region, say from 360,000 to 250,000 
ft., there would be a concentrated pe- 
riod of air collection. The scoop would 
be a straight cylinder 

As with the first concept of collec 
tion at 100,000 to 120,000 ft., the 
power requirements for the collection 
period would be so great that whatever 
power supply system was used, it would 
be prohibitively heavy. ‘This could be 
batteries, recharged from solar collector 
cells, from fuel cells or from nuclear 
power units. 


Circular Orbit Concept 


Another idea, which has survived 
more feasibility studies, is one which 
prescribes a circular orbit between 325,- 
000 and 360,000 ft. 

This vehicle could operate 
nuclear power supply, simplifying the 
entire system by eliminating storage 
batteries and using heat sinks to cap- 
ture heat generated by the concentrated 
scooping cvcle. 

At these altitudes the design of the 
vehicle and the scoop are highly critical, 
because pressure interactions along the 
side walls would create undesirably high 


from a 
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drag. For this reason, the scoop design 
would be more of a tapered shape. 

These three schemes are predicated 
on continuous flow of air over vehicle 
and scoop surfaces. Above 360,000 ft., 
this continuum flow begins to change 
to molecular flow so that ram scooping 
is no longer possible 

There is another 
would provide collection of air mole 
cules by adsorption in a carrier fluid or 
substance. This would operate in the 
region above 550,000 ft. Its shape 
would be dictated by its solar collector 
power supply. It could be rectangular 
so the body could carry a solar collector 
curtain which would be unfurled after 
orbit is achieved. 


concept which 


Collection Cycle Propulsion 


Each of these concepts obviously re- 
quires a means of propulsion during the 
collection cycle, and all combustion 
engines proposed would burn liquid 
hydrogen and gaseous or liquid oxygen. 

During its development life, which is 
now more than 20 vr., the turbojet has 


7t 
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ENERGY required for air liquefaction versus 
temperature of air before liquefaction is 
indicated here. 
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Rocket 


‘f these would operate in regions 
there is molecular air flow. Air 


ipability from subsonic 
region of Mach 3. The 
present form can go to 
must be accelerated to its 
so it cannot be used for 


ition of the two, called the 
has the ramjet placed be- 
bojet engine. For takeoff 
er requirements to Mach 3, 
yperate as a turbojet with 
When the compressor 
limits are reached in the 
uld be closed off and the 
be able to function up 


ping at 100,000 to 120.- 
ramjet would provide the 
flight needed. This would 
f a considerable amount of 
iquid hydrogen and would 
payload for orbital flight or 
nother vehicle. 
p from hypersonic flight 
speeds needed to achieve 
different propulsion tech- 


Uneconomical 

obvious method, and one 
lilable now, is the nozzle 
This would be uneco- 
ver, in that it would need 
n and liquid oxygen for 
hus, takeoff with an appre- 
f liquid oxygen would be 
| pause would be necessary 
iy to scoop in sufficient air 

vcle orbit. 
powerplant is within the 
itt, however. The present 
air flow into its cham- 
onic velocity, no matter 
rnal speed is. A theoretical 
mn which there has been 
h and a little development 
t which uses supersonic in- 


rable work would be neces 
dynamics of supersonic flow- 


igation. If it were provided a 
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A,LINK WITH THE PA 
Remember when you and kids in the nei 
used to hook up a couple of tin cans with string 
communicate from across the street? It wasn’t fancy 
but it worked. Today, when uninterrupted com-— 
munication between moving or fixed stations is so 
si essential, Vitro has developed a link as simple and 
“~.___ reliable as the old tin can technique. Nothing fancy, 
just a fault-free wire link system that assures maxi- 
mum protection against such factors as outside 
interference, abrasion, jamming and foul weather 
conditions. Light weight packaging and snarl-free 
payout combine to make the wire link system, per- 
fected by Vitro, as versatile as it is reliable. m In 
today’s troubled world we're no longer playing games, 
but two lessons we learned from tin cans — simplicity 
and dependability — are still a very real concern in 
station-to-station communications. 
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Division of Vitro Corporation of America 
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SINKING SPEED FOR 


TITUDE, 8-9. mites 


ALTITUDE loss versus altitude of circular 
orbits is shown here. The scale at right 
shows the sinking speed of a vehicle in an 
orbit of 5,000 sec. 



































TEMPERATURE °C 


VAPOR pressure of oxygen and nitrogen 
versus temperature is shown. Melting points 
of several substances are included. 


TA, * RADIATION SURFACE 
| EMISSIVITY «#4 
| Tuan * 1100°R 


ome “| T*DURATION OF RADIATION 


CKNESS d-ft 


MAXIMUM amount of heat that can be 
stored per unit surface area of tubular heat 
sink versus thickness of heat sink is indi- 
cated in the above chart. 


separate, extensive deve lopment program 
the supersonic flow ramjet is considered 


capable of success. Instead of being 
limited to Mach 7, it could operate fast 
enough to accelerate to the 25,000 fps. 
needed for orbital flight. 

Once orbital flight is achieved at ait 
scooping altitudes, it is considered un- 
economical to burn the scooped air for 
propulsion rather than liquefying it. 

The system closest to practical ap- 
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plication for flight beyond orbital speeds 
is the magnetohydrodynamic accelera- 
tor. This device would require storage 
of liquid nitrogen in addition to liquid 
oxygen. However, air liquefaction sys- 
tems can easily convert both from air. 
MHD would also require a nuclear 
power supply. 

The magnetohydrodynamic accelera- 
tor uses the principle of superheating 
a gas to the point where it is ionized, 
and then accelerating it with a magneto 
coil. In ground test installations these 
gases can be heated to 16,000K. The 
gas could melt the container walls, but 
it is kept away from them by the mag- 
netic field. 

For a flight installation, a low tem- 
perature MHD accelerator, operating at 
about 4,000K would be practical. The 
nitrogen would be introduced past an 
electric arc which would heat it. An 
alkali metal vapor, such as calcium, 
sodium or potassium, 1% by volume, 
would be introduced to make the gas a 
better conductor of electricits 

It would be choked in a nozzle to ac 
celerate it to a low supersonic speed, 
then sent past the entrance to an accel- 
eration chamber which can be either a 
cylindrical or a rectangular cross sec- 
tion duct. Field coils then produce a 
magnetic field across the duct. A direct 
current is passed through the gas be- 
tween electrodes, and in the presence 
of the magnetic field this current pro- 
duces a force which accelerates the gas, 
thus producing a thrust 

A theoretical system which might be 
applicable is the monatomic ramjet 
Due to action of particles and rays from 
the sun, upper atmosphere molecules 
are dissociated, or ionized. ‘This state 
represents stored energy. If the ionized 
air can be properly gathered and asso 
ciated, energy in the form of heat will 
be released. In theory, a monatomic 
ramjet could operate without fuel, 
using only the energy stored in the 
upper atmosphere. If developed, it 
could readily be applied to a space 
plane. 

Another possibility besides the MHD 
accelerator for reaching the moon in 
minimum amount of time, would be 
use of a variation of the ramjet. When 
ready to leave orbit and gain escape 
speed, the ramjet front end would bx 
closed. Then it could be operated by 
introducing oxvgen, which 
would burn liquid hydrogen 
sprayed from the flameholder. One 
company claims this method is the an- 
swer to the complex plumbing of noz 
zle rockets. 

Che four types of air collection flight 
cycles are tied to different time schemes 
for doubling their weight. The 100,000- 
to 120,000-ft. profile would have the 
mission accomplished in hours, but it 
would be hampered by its inherent dif 


gaseous 
with 


Engineered 
Environment 


The cocoon is a masterpiece of Nature’s 
environmental engineering. It is insu- 
lated against heat and cold, waterproof 
and shockproof, and is equipped with a 
built-in air filtering system. 

As snug as a cocoon must be the pro- 
tection afforded delicate instruments 
that function in mobile equipment. This 
points another AAF capability — 
“packaging” of mobile electronic check- 
out equipment. We have designed com- 
pact, four-wheel trailers used in check- 
out of the F-101 and B-58, and for the 
B-47 ERS system. For example, the 
B-58 ckout cart is designed to be 
shockproof, dustproof and waterproof, 
and includes an AAF air conditioner to 
environmentally condition the installed 
electronic gear. Space-saving compact- 
ness is yutstanding design feature. 

Why not draw upon AAF’s specialized 
know-how to advance your project? 
“Better air is our business.” 





PACKAGED 
ENVIRONMENT 

* Heating 

¢ Ventilating 

© Air Filtering 

© Refrigeration 

© Humidity Control 


ENGINEERED 
ENVIRONMENTAL 
SYSTEMS 











DEFENSE PRODUCTS DIVISION 
American Air Filter Co., Inc. 
310 Third St. « Rock Island, Ill. » Phone 778-9311 
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ficulties. ‘The elliptical orbit method 
would be on the order of hours also, but 
it is considered economically unsound. 

Circular orbits, using nuclear power, 
offered the best method of collection 
from the standpoint of economics. The 
collection cycle would be in the order 
of days, and it could be repeated many 
times. 

rhe vehicle in the upper reaches of 
the atmosphere where there is molecular 
flow would probably be unmanned and 
capable of operating for years. 

Without considering development 
expenses, proponents claim that the 
cost of launching Aerospace Plane into 
orbit would be about $100 per pound, 
much less than the cost of rocket boost- 
ers available now. 

One of the problems which will tax 
the skills of. thermodynamics engineers 
will be the liquefaction of air and its 
separation jnto nitrogen and oxygen. 

Air entering any liquefaction system 
must be at a pressure of 10 cm. of mer- 
cury or more and a temperature below 
600K. In the ordinary cryostat method 
of liquefaction, successive cycles of com- 
pression, cooling, recompression and 
cooling are used. This is a mechanical 
system, requiring moving parts and 
complex plumbing and cooling equip- 
ment. It also is heavy. 


Other methods of compression are 


Landing of Lunar 


Safest lunar landing areas will be the 
convex marias, and the most dangerous 
would be the slopes of craters, accord- 
ing to N. A. Weil of the Armour Re- 
search Foundation. 

Weil says landing a manned vehicle 
or an instrumented package on crater 
slopes could set off a disastrous dust 
avalanche. Crater rims and highlands 
are likely to be bare rock, he said, but 
dust up to a thickness of several hun- 
dred feet may be encountered on crater 
floors. Weil discussed these factors in 
a report prepared for the First Inter- 
national Conference on the Me- 
chanics of Soil-Vehicle Svstems, in 
lurin, Italy. 

Weil outlined these moon landing 
alternatives for both manned and instru- 
mented packages: 

e Lunar seas: reasonably smooth and 
wide open, and comparatively easy to 
reach without a precise control system. 
Vehicle could settle into the thin dust, 
with the landing retrograde rocket 
scattering some of it. 

e Crater floors: poor landing area be- 
cause the vehicle could be “swallowed” 
by the thick dust layers. 

e Highlands: although landing on the 
exposed rock would entail the least 
number of unknowns, the highlands 
make up only a small portion of the 
lunar surface. Guidance problems for 


being developed, however. Various 
means of creating shock waves can be 
used for compression, among them the 
electric spark. 

l'o separate oxygen from nitrogen, if 
both are to be kept in liquid form, a 
centrifugal separator, similar to a cream 
separator, must be used. If oxygen alone 
is to be kept in liquid form, it alone can 
be liquefied since its boiling point of 
—183C is above that of nitrogen, which 
is —195.8C. Oxygen thus will liquefy 
first in the cooling cycle. 

or short-term operations, fuel cells 
offer an attractive method of providing 
electrical power. In this method, the 
fuel is converted directly into electrical 
energy by electro-chemical means. 

For longer-term operations coupled 
with heavy power demands, a nuclear 
power source is required. Steady devel- 
opments in this line, such as the Snap 
series, promise lightweight space power 
systems. 

Present conceptions of the entire 
space vehicle show aerodynamic surfaces 
with blunt trailing edges. Techniques 
for re-entering the atmosphere have yet 
to be tried. Too steep a re-entry path 
would burn the vehicle, too shallow a 
path would result in too little decelera- 
tion, allowing it to escape again, with 
the necessity of having to use power to 
return. 


Vehicles Studied 


this alternative are difficult, and the 
weight penalty fora hard surface land- 
ing is high. 

e Slopes: covered with dust in a con- 
stant state of downhill migration under 
the pressure of reflected sunlight, solar 
proton bombardment and lunar gravi- 
tation. Any substantial disturbance, 
such as seismic activity, impact of large 
meteors or landing instrument pack- 
ages, might set off a huge dust avalanche. 

Weil said crater bottoms probably 
are filled with dust strata, which may be 
more compacted in the lower layers. 
He said crater bottoms may be hard be- 
cause of the weight of the upper layers, 
lack of electrostatic charging, and ab- 
sence of gaseous or liquid lubrication. 

Bottom layers mav be cemented by 
moisture, originating mostly from im- 
pacted meteors, he said. 

Lunar dust is likely to consist. of 
metallic and non-metallic stone and 
metallic meteorites. Fine dust, Weil 
said. is at least 40% silicon dioxide 
interspersed with iron-nickel particles 
from iron meteorites. 

Weil also summarized the probable 
surface conditions of these terrestrial 
planets: 

e Mercury, which has a rugged, dust- 
covered surface with an atmosphere of 
0.2 mm. of mercury, Sun-oriented side 
mav hold molten pools of zinc, tin or 
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... operational readiness of the TITAN system has been assured by Martin Company’s comprehensive 
planning for electronic technical support. 
... the hard base TITAN complex at Larson AFB, Moses Lake, Washington, is now being activated 
by Federal Electric Corporation, Service Associate of International Telephone and Telegraph Corporation. 
..+ TITAN prime contractor, the Martin Company, is calling on FEC for: 
& Installation and test of Martin furnished TITAN ICBM’s and ground equipment 
@ Interim operation @ Support services for other contractors on the site 
® Assistance to Martin in turning the complex over to the Air Force 
. this company was chosen to activate TITAN Base T-4 because: 
ITT Service demonstrated to Martin system managers that its management, operation, maintenance 


and support would be effective, economical, and instantly responsive to program needs. 


FEDERAL ELECTRIC CORPORATION 


Service Associate of International Telephone and Telegraph Corporation 


Paramus, New Jersey 
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very long range 


Each Discoverer satellite suce 
cessfully launched and placed 
in orbit has emphasized the dee 
pendable performance of Reeves 
Very Long Range Tracking 
Radar. This broad background 
of successful experience, and 
the skills and capabilities which 
have made VERLORT possible, 
led NASA to select Reeves as 
the producer of the tracking 


bavi tery 
v Pasi] rr 


radars for Project Mercury. 





Hence, when the first astronaut 
is launched on his epochal jour- 
ney... Reeves and VERLORT 
will be on duty at every track- 
ing station . . . a dependable 
lifeline to earth through every 


moment of his orbit and return, 


Whatever your needs may be in 
the fields of guidance and track- 
ing radars, from ground support 


to outer space, the use of 


Reeves’ exceptional, proven ex- 


perience and capabilities should 


be your first consideration. l ° f 


Qualified engineers who are seeking re- 
warding opportunities for their talents in 


pete ecoompel fields are invited to get line 
to 
earth 


for the astronaut... 


REEVES INSTRUMENT CORPORATION 


A Subsidiary of Dynamics Corporation 
of America 


Roosevelt Field, Garden City, N. Y. 
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mercury. Dust layer is thin, probably 
about 4 in. 


@ Venus has a 300C temperature over- 


laid by an atmosphere with a surface 
temperature of 1,500C. Atmosphere 
probably is composed of carbon dioxide, 
carbon monoxide, nitrogen, methane, 
oxygen and possibly water. Violent 
storms and deep dust beds characterize 
the surface. 

@ Mars’ surface is dry desert land con- 
sisting of granulated or powdery iron 
oxide. Thin layer of vegetation covers 
25% of the surface, and thin ice caps 
are at both poles. Atmosphere is 0.1 
the density of the earth’s, and probably 
consists of nitrogen, carbon dioxide, 
carbon monoxide and noble gases. 


System Devised to Map 
s . . 
Moon’s Gravity Fields 
Surveying device to map gravitational 
fields of the moon or planetoids with 
lunar-type atmospheres has been pro- 

posed by Astra, Inc., Raleigh, N. C 

Basis of the scheme is the Moss- 
bauer effect—the discovery that low- 
energy gamma rays can be produced 
to have a very narrow frequency spread. 
[his discovery, which has been used 
to make laboratory measurements of 
the gravitational red shift of light, has 
been adapted to a similar concept in 
the moon-mapping instrument. 

Astra proposes that this monofte- 
quency gamma radiation be used with 
a superimposed doppler effect to deter- 
mine frequency shifts caused by differ- 
ences in the lunar gravitational field. 
‘The unit uses a movable emitter of the 
gamma radiation, a non-radioactive ab- 
sorber made of the same material as 
the emitter and a radiation-intensity 
detector. 

The gamma source, Cobalt 57 of 
approximately 0.5 curies strength, 
would be mounted at the nm of a 
rotating wheel with a variable-speed 
drive. The basic frequency distribution 
pattern at the wheel is then a function 


solely of the doppler effect on the 
single-frequency gamma radiation. 

"he absorber is placed some sur- 
veyed distance away, and receives the 
frequency-modulated radiation. The 
difference between the incident radia- 
tion and the resonant frequency of the 
absorber determines the intensity of 
the received radiation and gives the 
clue to the frequency shift. 

Emitter and absorber would be kept 
at the boiling point of liquid nitrogen 
for two reasons: First, radiation fre- 
quency is dependent on temperature, 
but low temperatures have least effect 
on the frequency. Second, temperature 
of absorber and source can be equalized 
by control of the nitrogen pressure. 

Total power requirement for the sys- 
tem is estimated at about one kilowatt. 
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Every favorable adjective in the book has been used by our customers to 
specify one or another of A. W. Haydon’s electronic time delay relays. Accuracy 
runs to 0.05% or better; fixed or variable delays from a few milliseconds to 
hours or months. Some of our solid state units are shockproof up to 150G... 
resist vibration to 3000 cps at 100G... yet weigh less than 3 ounces, case and 
all. @ If your particular parameters call for extremely high accuracy com- 
bined with delay times out to infinity this ad has earned its keep. A. W. Haydon’s 
31800 series time delay relay has 0.1% to 0.01% accuracy over a range from 
50 milliseconds to you-name-it. Offers respectable vibration and shock resist- 
ance, too. You can specify this electronic relay with any contact arrangement 
up to 4 PDT and current carrying capacity to 10 amp resistive. Alt this... and 
meets military specs as well. lll Whatever you need in timing devices, either 
electronic or motor-driven, it’s now made or can be made by The A. W. Haydon 
Company. For the secrets of the 31800 series or our other electronic marvels 


contact Culver City, California (electro-mechanics are mastered at Waterbury, 


Conn.),Why not do it now. AYDON 


COMPANY 


4022 INCE BLYD,, CULVER CITY, CALIFORNIA 







































1 1270 high performance, high level 
VCO, 2 cubic inches volume. 

2 1274+5 millivolt floating input VCO 
for grounded and ungrounded differen- 
tial signals—414 cubic inches. 

3 1170 wideband amplifier for use with 
1270 and 1274 subcarrier oscillators. 
4 1053 1 watt all-transistor FM trans- 
mitter (silicon) 100° C. 350 ma at 28 
vdc; 20 cubic inches, 17 ounces, unlim- 








ited altitude. 

S 1055 2 watt all-transistor FM trans- 
mitter (germanium) 60° C; case same 
as 1053. 

& 1051 FM transmitter, 3 watts, tubed 
output stage; case same as 1053. 

#7 1008 compact 2 watt tubed FM 
transmitter. 

S$ 1009 12 watt FM transmitter, un- 
limited altitude. 





© 1114 15 watt RF power amplifier. 


10 1090A frequency converter... 
8 watt RF output at 2200-2300 mc; 
unlimited altitude. 


ALL NEW TELEMETRY COMPONENTS 


Before you buy...count to ten 


TELE-DYNAMICS’ BIG 


FIELD OFFICES: 9460 Wilshire Bivd., Beverly Hills, Calif. » 349 West First St., Dayton 2, Ohio » 100% Connecticut Ave., N. W., Washington 6, D. C. 
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Here’s a complete new line of transistorized tele- 
metry components for all aerospace applications 
—TELE-DYNAMICS’ BIG 10. These new units—the 
latest in FM telemetry—are light in weight, 
compact in size, !ow in cost—high in electrical 
performance, in environmental characteristics and 
in reliability. 

The new osciliators—1270 high level and 1274 
low level—provide mechanical interchangeability 
as well as outstanding electrical and environ- 
mental characteristics. The transistorized trans- 
mitters provide 1 or 2 watt true FM output with 


maximum efficiency in size, weight and power con- 
sumption. The tubed transmitters (1008-1009), 
amplifier (1114) and 2200mc converter provide 
the maximum performance compatible with the 
state of the vacuum tube art. All of the units are 
capable of being easily combined into various 
custom systems. 

These units are representative of Tele-Dynam- 
ics’ latest creative effort in the complete telemetry 
field. Whether it’s one oscillator, a complete trans- 
mitting system or a complete data system—count 
to 10 and then call Tele-Dynamics. 


TELE-DYNAMICS 


DIVISION 
AMERICAN BOSCH ARMA CORPORATION 
5000 Parkside Avenue, Philadelphia 31, Pa. 





Astronauts Discuss Mercury ‘l raining 


Project Mercury Astronauts Alan B. Shep- 
ard, Jt., and Donald K. Slayton discussed the 
training, preflight and flight aspects of the 
Mercury-Redstone 3 operation during the 
recent Conference on Medical Results of 
the First U. S. Manned Suborbital Space 
Flight (AW June 12, p. 31). Because of 
the importance of this advance in the na- 
tional space program, AvIATION WEEK is 
publishing their reports. 


SLAYTON REPORT 


All phases of the Astronaut training pro- 
gram are discussed herein, including — the 
generalized areas pointed toward all rocket 
flights and the specialized aspects pointed 
directly toward the MR-3 flight. Initially, 
the original qualifications of the trainees 
should be given. Each is a highly qualified 
jet fighter pilot who graduated from one of 
the service test-pilot schools and has experi- 
ence as an experimental test pilot. Each has 
a bachelor’s degree in engineering or one of 
the basic sciences, is physiologically and 
psychologically sound, and is in good physi 
cal condition. 

Since no ground rules existed for the 
training of Astronauts at the inception of 
this program, three basic philosophies were 
adopted: 

@ Utilize any training device or method 
which has even remote possibilities of being 
of value. 

@ Make the training as difficult as possible 
with these devices even though analytical 
studies indicate the task is relatively easy. 

© Conduct the training on an informal basis 
except in the interest of intelligent schedul- 
ing of instructor and trainer time since we 
were all assumed to be well-motivated ma- 
ture individuals. 

The training program can be broken 
down into five major categories as a function 
of training devices. These categories are 
academics, static training devices, dynamic 
training devices, egress and survival training, 
and specific mission training. 


Academics 


All of us needed to brush up on basic 
mechanics and aerodynamics. In addition, 
prior to this training we had been only 
briefly exposed to many fields of science 
such as astronomy, meteorology, astrophysics, 
geophysics, space trajectories, rocket engines, 
and physiology. Instructors for these sub- 
jects were drawn from the scientists of the 
Langley Research Center and the Space 
Task Group. For example, one of the scien 
tists of the Space Task Group gave us a 
lecture on the principles of rocket engines 
and rocket propulsion. Dr. William K. 
Douglas gave us a series of lectures on 
physiology designed to give us a better 
understanding of the physiology and con- 
struction of the human body, a subject of 
which we had little knowledge prior to 
this program. One of the subjects he dis 
cussed was the effect on the body of vari- 
ous g-loadings obtained during flight and 
landing impact. 

In addition to the lectures on basic as- 
tronautics, we were given detailed systems 
briefings by the McDonnell Aircraft Cor- 
poration engineers concerned with the de- 
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sign of the various subsystems. Also, the 
engineers within the Space Task Group who 
were concerned with the various individual 
systems gave us detailed briefings and con 
tinuously brought us up to date with the 
changes occurring to these systems. Our 
knowledge of these systems was gained both 
from formal briefings and from our attend- 
ing coordination meetings in which these 
systems were discussed and changes to them 
made. 

As a supplement to the classroom or 
academic work, we also made many field 
trips as a group. One such field trip was 
a visit to the Convair Astronautics Divi 
sion of the General Dynamics Corporation 
in San Diego, Calif., where we observed 
a test facility where the components of 
the Atlas are tested. We also went to the 
McDonnell Aircraft Corporation, manufac- 
turers of the Mercury spacecraft, where we 
had our first look at the mock-up of the 
spacecraft, and at the basic spacecraft 
structure and its subsystems being assem 
bled. 

As a result of this initial visit, we were 
able to make many recommendations for 
changes to the cockpit layout and instru 
ment panel, and to recommend incorpora- 
tion of a large window and an 
explosive side hatch for escape. We went 
to the Redstone Arsenal at Huntsville, Ala., 
where we observed the Redstone launch 
vehicle being constructed and checked for 


flight. 
Other Facilities Visited 


We also went to Rocketdyne where we 
observed rocket engines being constructed 
and tested. As a group, vw isited practi 
cally every facility directly red with 
the launching of the Mercury spacecraft. In 
addition, as individuals, we probably visited 
every subcontractor involved in pro 
gram. 

It was obviously quite ear 
gram that the program was to 
all of us to command a knowledge of all the 
detailed aspects of the spacecraft, launch 
vehicles, and flight. Therefore, by each of 
us assuming responsibility one major 
area, we were able to maintain detailed 
contacts with all program 
The following table [below 
signment of specialty areas 

As an example, I was assigned the Atla 
launch vehicle. Where possible, I attended 
all meetings concerned with mating of th 
Atlas launch vehicle with the Mercurv spa 
craft and with the Atlas 
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which affected our mission. 
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might require change for 
rations. It was then my duty 
findings and the results of my 
rest of our group in order to 
p to date with the progress of 
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byproduct of the assignment 
ireas was the ability to get 
input into the design of each 
involved in Project Mercury. 
ntially in the same manner 
rimental test pilots who work 
ift company; we followed through 
phases of our particular area to 
obvious operational aspects 

ked. 


Training Devices 


t set of training devices used 
fixed-base or so-called static train- 


levices were the series of pro- 
rs. One early approach used for 
f retro-maneuvers and re-entry 
isisted of an analog computer 
locally constructed hand con- 
ototype flight instruments to 
in flight control while we 
for the production procedures 
dification of that device used 
hand controller and flight in- 
1 was driven by an F-100 gun- 
omputer. We could operate 
a contour couch and in a 
ind gain further training in 
ntry. 
duction procedures trainer 
ted by McDonnell Aircraft Cor- 
nstructor sat in the outer 
of the procedures trainer. 
ts in the outer control console 
the same as within the pro- 
r itself, so the instructor can 
tions of the pilot onboard 
the instructor is capable of 
mode or emergency that 
ncounter with the vehicle, 
or in combinations. With 
have learned to cope with 
emergency that can occur 
skill in rapid trouble-shoot- 
ing the appropriate corrective 
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Malcolm S. Carpenter . 
Leroy G. Cooper .... 
John H. Glenn 


Virgil I. Grissom 


Walter M. Schirra . 
Alan B. Shepard ..... 
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TYPHON... 


A Fleet Weapon System 
Development Providing 
Round-the-Clock Protection 


Advanced capabilities in system 
engineering at Westinghouse are 
bringing a tremendously powerful new 
shipboard weapon control system 

into being for the Navy. This vital 

part of the TYPHON weapon system soon 
will enter the test phase. 

When developed, the TYPHON weapon 
system will provide the fleet with greatly 
improved defenses against enemy air- 
borne weapons, plus longer range attack 
capabilities. The system is designed to 
simultaneously handle a larger number 
of targets than ever before possible. 
Heart of the TYPHON system will be 

an advanced, long-ranye search, track, 
and missile guidance radar that will be 
designed, developed and produced by 
the Weapon System Department of 

the Westinghouse Baltimore Defense 
Divisions, under prime contract to 

the Bureau of Naval Weapons. The 
TYPHON program is under 

the technical direction of the 

Applied Physics Laboratory, 

Johns Hopkins University. 
Westinghouse contributions to 
TYPHON are the result of many years 
of experience with such basic 

elements as radar, computers, 

airborne guidance and control, and 
search and tracking systems. 

TYPHON is another demonstration 

of how science and systems 
engineering capability are serving 
Defense at Westinghouse. 

Defense Products Group, 

1000 Connecticut Ave., N.W., 
Washington 6, D. C. 


J-02331 


Westinghouse 
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MADE IN U.S.A. 


This stamp on a Fafnir Ball Bearing 
means finest quality and workman- 
ship . . . dependable supply .. . 
competent engineering help .. . 
and responsibility in meeting your 
bearing needs. It’s worth bearing 
in mind. 


From FAFNIR... 
heat-stabilized ball bearings 
for man’s flight into space 


A thumb jabs a button... the X-15 drops away from its mother 
ship... blasts into life...and rockets its pilot to meteoric 
heights and speeds! “At the controls’... Fafnir Ball Bearings. 
Born of Fafnir high-temperature metallurgy, these _ bear- 
ings are engineered to take blistering Mach 5+ heats, and 
more! Look to Fafnir for leadership in ball bearings. The 
Fafnir Bearing Company, New Britain, Connecticut. 


SFARINIRS 


BALL BEARINGS 





actions for failures, we have also run normal 
mission profiles, for both the Redstone and 
the Atlas launch vehicles, and any abort pro 
files that it is possible to obtain, so that 
we could develop an intimate familiarity 
with these flight profiles. In the process, 
we have developed flight plans for our actual 
flights, since we get an exact feeling for 
the timing of events and know when we 
have spare time to do something that is 
not a mandatory part of the operation Since 
this trainer was wired in exactly the same 
manner as the actual flight spacecraft, and 
since all spacecraft changes were immediately 
cranked into the trainer, it has also proved 
a valuable device in trouble-shooting systems 
design. There have been many cases where 
a system did not operate exactly as we had 
envisioned, and we would not have known 
this fact without having the procedures 
trainer with which to work. In these cases, 
we cither redesigned the system or modified 
our procedures to compensate for the 
changed system. 


ALFA Trainer 


The next training device we used was the 
ALFA Trainer, or air lubricated free atti- 
tude trainer 4 contoured couch was 
mounted on top of an air bearing, which 
was essentially frictionless, and with the use 
of a Mercury hand-controller which actuates 
compressed-air jets, this trainer could be 
stabilized and controlled about all three 
axes. Obviously magnitudes of roll and pitch 
are limited. At first the trainer was com 
pletely open; it has now been completely 
enclosed so that the Astronaut can only see 
up through the periscope, which is mounted 
between his legs. On one wall, a screen 
has been set up upon which the flight path 
over the earth is projected and with this 
device we can practice maimtaining attitude 
control by watching through the periscope 
and also practice navigation around the 
earth. In addition, compressed-air retro 
rockets have been attached to the back of 
the trainer and allow practice in controlling 
retrofire under dynamic conditions rather 
than merely by watching instruments as in 
the initial procedures trainer. We feel our 
primary backup mode of retrofire would b 
with the use of the periscope 

Because one-half of our orbital flight path 
will be on the dark side of the earth, and 
because some people feel that stars can be 
seen even on the bright side, it was felt 
that some training in astronomy was highly 
desirable. Therefore, we went to the Moore- 
head Planetarium at the University of North 
Carolina and were given basic instructions 
in the location of the various constellations 
and stars. When we felt that we were fairly 
familiar with these basic instructions, a Link 
trainer with a window the exact size of the 
Mercury spacecraft was installed within the 
planetarium and we practiced navigation by 
the stars as we went through an orbital 
flight path. Since the field of view is rather 
limited through the Mercury spacecraft win- 
dow, this Link trainer provided very valuable 
exercise. We could run through an orbit in 
approximately 9 minutes and, therefore, ob 
tained a large amount of training in a short 
time. 

The next group of trainers are the dy 
namic or stress-type trainers. The first of 
these are the weightless or zero-g trainers 
Since there is no way to simulate weight 
lessness on the surface of the earth, we flew 
in aircraft such as the C-131] through a 
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parabolic trajectory. For these simulations 
we obtained approximately 15 seconds of 
weightlessness as we flew over the top of 
the maneuver. We also flew in the back of 
the KC-135 where we were able to get 
approximately 30 seconds of weightlessness. 
lhe interior of the KC-135 was well padded 
and we were allowed to move or attempt to 
move at will in a free zero-g state. At least 
for limited periods of time, weightlessness 
was a lot of fun, and we don't anticipate 
that it will be greatly different for extended 
periods of time. This condition of free- 
floating weightlessness has no direct applica- 
tion to flight in the Mercury spacecraft 
since in the spacecraft we are strapped in a 
fairly small cockpit. Therefore, we flew in 
the back seat of F-100s at Edwards Air 
Force Base, where we could obtain up to 1 
minute of zero-g time while strapped in a 
fighter cockpit. During this time we could 
eat food, drink water, and so forth. In gen- 
eral, our impressions were that weightless 
ness, When we were restrained in an aircraft 
or in the Mercury spacecraft, was essentially 
the same as any other g-loading encountered 
during flight. It doesn’t really matter 
whether the g-force is zero or 2 or —2, be- 
cause the Astronaut is a part of the vehicle 
anyway 

As a follow-on to this zero-g or weight- 
lessness training, we went into the centri- 
fuge training or high-g training at the 
Johnsville human centrifuge. A gondola is 
mounted on the end of a large revolving 
arm. Within the gondola we installed a 
mock-up of our total instrument panel with 
active flight instruments, driven by the 
centrifuge computer and our Mercury hand 
controller, and also a complete environ- 
mental control system from the Mercury 
spacecraft. The gondola was then sealed 
so that we could depressurize the gondola 
to the actual flight pressure of 5 pounds per 
square inch. In this way, we could simulate 
flying at 27,000 feet with 5 pounds per 
square inch, 100 per cent oxygen atmos 
phere, and we could note the effects, if any, 
of applying high-g under reduced pressure 

In general, we found no ill effects. We 
made simulated flights with and without 
the pressure suit inflated and were able to 
run through all Atlas and Mercury normal 
launch profiles and re-entry profiles, as 
well as most of the possible Atlas abort 
These abort profiles can 
21g but we 

Some of 


¢ 
ol 


re-entry profiles 
call for accelerations as high as 
did not go quite to this level 
the Astronauts underwent accelerations 
18g with no excessive difficulty. The pri 
mary advantage of the centrifuge was to 
give us some practice in straining techniques 
in order to retain good vision and con 
sciousness under high-g loadings and_ also 
to develop techniques for breathing and 
speaking under high-g loads We also 
gained practice in controlling the vehicle 
through the g-load range during the re-entry, 
essentially a rate-damping maneuver. We 
were also able to tumble the gondola, to 
go rapidly from a fairly high positive g to 
a negative g. This tumbling was an attempt 
to simulate some of our aborts, primarily 
at maximum dynamic pressure where the 
accelerations would go from 10g to —10g 
in approximately 1 second. We feel the 
centrifuge has been one of our most valuable 
training devices 

Another dynamic training device was the 
MASTIF or multiaxis spin test inertia fa 
cility at Lewis Laboratory in Cleveland, 


ENGINE FAILURE 


DETECTION 
BEFORE 


TAKEOFF! 





DETECTORS 


Detection of impending in-flight 
failure of engines, hydraulic 
systems, constant speed drives 
and other critical installations 
can be accomplished before take- 
off, when it really counts! 


Metal particles in an engine or 
accessory lubricant are a proven 
indicator of impending internal 
breakdown. The Magnetic Chip 
Detector attracts these particles 
which bridge an electrically insu- 
lated gap and complete a circuit 
which activates a warning light 
on the instrument panel. 

Early detection means constant 
protection against in-flight failure. 


Write for Catalog and Samples 
for Testing 
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The LGP-30 Electronic Computer begins breaking up 





figure-work bottlenecks the very same day it is delivered. 


The Royal Precision LGP-30 is a complete electronic 
computer system that is delivered to you ready to go 
to work. It requires no special personnel. It is simple 


to program and operate . . . an engineer can use it him- 


self. It requires no air-conditioning or expensive site 


preparation. In fact, it requires no site preparation. Just 
roll the LGP-30 to where it’s needed and plug into the 
nearest convenient 110-volt AC wall outlet. It’s mobile, 
so it goes anywhere... desk-size, so it takes little room. 





And, though the LGP-30 can solve routine and 
theoretical math problems 30x faster than any 
man— it rents for littke more than the salary of an 
additional engineer. Amazing? No, just well-designed, 
advanced. Let us tell you more about it. Write: 
Mr. Floyd Ritchie, 
Royal McBee VERA 
Corporation, Port ft EE PRECISION 
Chester, NewYork. RO! ATA PROCESSING 
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Ohio. For this device, a seat was mounted 
within a gimballed frame. A Mercury con- 
trol handle actuated compressed-nitrogen 
jets, and Mercury flight instruments were 
onboard. From an external control station, 
high-powered nitrogen jets could be actu- 
ated which would revolve the device up to 
30 rpm. about all three axes simultaneously. 
Our task was then to take over control with 
the hand controller and, with the use of 
our flight instruments, attempt to bring the 
rates back to zero and establish our original 
attitude. We experienced no difficulty as far 
as the control task was concerned. How- 
ever, the multiaxis spin test did prove to 
be a somewhat nauseating exercise after a 
few runs. ‘This training represents one 
case of training under extreme conditions 
which we do not anticipate encountering. 

The two main cases where we could enter 
into a tumble-type maneuver would be 
coming off the booster without any control 
system operational or having a control jet 
jam in the open position. In either case, 
it is anticipated that we could stop tum 
bling before rates reached any significant 
magnitude. 

We also took an orientation ride in the 
Revolving Room at Pensacola, Fla. This 
room rotates at approximately 10 rpm. in 
an attempt to simulate proposals for rotating 
a large space ship to induce a small g-field 
artificially, with the assumption that weight- 
lessness becomes a major problem The 
object of the room is to show the Coriolis 
effects present, which are not too apparent 
until movement is attempted. This rotating 
room is again a somewhat nauseating ex 
perience to many people. 

Since the heats of re-entry initially were 
assumed to be of a fairly high magnitude, 
we dressed in ventilated pressure suits and 
climbed into a steel box. ‘The interior of 
this box was heated up to approximately 
250F by radiating heat from quartz lamps 
through the walls. We found that these 
temperatures were no great problem at all, 
and since the time this program was run, 
we have discovered that our interior cabin 
heat load during an actual Atlas re-entry is 
considerably lower. We no longer have 
any qualms about the high heat loads in- 
volved. 

We also took a ride in the carbon-dioxide 
chamber at Bethesda, Md. We climbed into 
the chamber; it was sealed; and the carbon 
dioxide content was gradually increased from 
a normal 0.05 per cent to approximately 4 
per cent over a period of 3 hours. We were 
able to note the physiological effects such 
as increased breathing, pulse rate, flushing, 
and in some cases, a slight headache. We 
feél that this carbon-dioxide chamber was 
a valuable part of our training, since no 
one has been able to devise a completely 
satisfactory partial-pressure measuring device, 
at least for measuring smal] partial pressures. 
Therefore, we feel that our best indication of 
excessive carbon-dioxide onboard the capsule 
will be our own sensations 

Another very valuable part of our training 
has been the flying of high-performance ait- 
craft. Mainly, we flew two F-102A ait 
planes which we have now converted to two 
F.106A airplanes Since we were all 
brought into this program as highly quali 
fied jet pilots, and since this was one reason 
we were selected to be Astronauts, we felt 
that it was highly desirable to maintain this 


proficiency. Ground simulators and trainers 
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developed a reasonable am« 


are very valuable for practicing procedures. 
However, the only penalty for erring in a 
simulator is to shut down the procedure and 
start over. We feel that by staying highly 
proficient as pilots of conventional aircraft, 
we can maintain our sharpness in making 
rapid judgments and in reacting accordingly, 
under somewhat adverse conditions where 
the penalty for erring is greater than merely 
shutting down a machine and starting over 
again. 

Another part of our training has been 
the athletic program Basically, the ath- 
letics have been an individual responsibility. 
Some of us play hand ball, some run, some 
swim, and if we feel like doing absolutely 
nothing, that is our prerogative. We have 
found that being as competitive as we are, 
the inducement of keeping up with our 
fellow troops is adequate to keep most 
of us working away at maintaining good 
physical condition. The only organized 
athletics in which we have engaged has 
been some Scuba diving with the Under- 
water Demolition Team at Little Creek. 
Here, we eventually proficient 
enough to swim a mile underwater fairly 
easily. We also obtained some additional 
benefits because of the similarity of under 
water swimming to the condition of weight- 
lessness, especially in murky water such as 
the Chesapeake Bay. Of course, we also 
developed practice in breathing with an 
artificial system under pressurized condi 
tions. We also felt that any increase in 
familiarity with a water environment was 
desirable since our primary recovery area 
is in the water 


became 


Egress and Survival Training 


Another major section of our training is 
the egress and survival training. As _pre- 
viously mentioned, our primary recovery 
area is in the water and, therefore, all of 
our practice in egressing has been in the 
water. Initially, we put our egress trainer 
in a hydrodynamics tank at Langley R¢ 
search Center and practiced egressing first 
in smooth water and then in artificially gen 
erated waves. When we felt that we had 
unt of proficiency 
in that facility, we took the trainer down 
to the Gulf of Mexico, near Pensacola, Fla 
We took the egress trainer out to sea on a 
barge, dropped it over the side, and prac 
ticed egressing in the open sea, which was 
quite rough on numerous occasions. Our 
primary exit for egress is through the small 
end of the Mercury spacecraft. The Astro 
naut has the option of dropping out directly 
into the water and then inflating his raft, 
or inflating it first and egressing into the 
raft. This is a method of egress which 
would be used if the Astronaut decided t 
get out of the spacecraft before the arrival 
of the recovery forces 

Another method of egressing was prac 
ticed, where it is assumed the helicopters 
are in the recovery area at the time of im 
pact. The helicopter hooks on the space 
craft and lifts it partially out of the water 
so that the bower frame of the door is above 
the water line The Astronaut then ejects 
the hatch and climbs out of the spacecraft 
The personnel lifting line or “‘ 
as we call it, is then lowered to the Astro 
naut and, theoretically, he climbs into this 
and is lifted onboard the helicopter. Out 
first attempt at the exercise was obviously 
not too smooth and is another indication 
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of why we need training in these things. 
Astronaut Shepard used this method of exit 
on his particular flight without, of course, 
ANGLE COUNTER ; dropping into the water first. He entered 
E : the helicopter completely dry. The ad- 
vantage of this method of egress is that it 
is the most rapid way out of the space- 
craft and puts the Astronaut onboard the 
recovery helicopter in minimum time. Also, 
since a helicopter dropped a spacecraft en 
route to the recovery area during one early 
recovery exercise, we haven’t had ultimate 
confidence in riding in the spacecraft while 
being carried by the helicopter. 
The last method of egress is the under- 
water one. This method would be uscd, 
for example, if the spacecraft developed a 
leak rate after impact of such a magnitude 
that the Astronaut had insufficient time to 


ae get out through the small end. In this 

‘ case, the Astronaut would have to blow off 

the side hatch. Once the hatch is off, the 

NAVIGATIONAL COUNTERS capsule rapidly fills with water, and the 
Astronaut cannot get out until it is com- 

; pletely filled and, hence, sinking. We have 


* found that we can get out under these 

Direct visual counter display provides the advantage of en- conditions in around 10 seconds, at which 
abling lower valued increments of various angles to be easily te the = end of the spacecraft is barely 

. . under water 

et ime of peeves 200 Sexonids i pts by. oe. of In conjunction with our water egress train- 
relatively large size numerals. This advantage is achieved with- ing. we conducted some water survival train- 
out the necessity of having vernier dials or similar devices. ing We spent approximately 4 day in one- 
These counters are precision designed and their rugged con- man rafts learning how to distill water, 
struction assures a long life of trouble free service. B422 units protect ourselves from the sun, and signal 
, : Z ‘ ; the rescue forces. This exercise convinced 

are provided with either odometer or Geneva drives, while MK II as that we could survive for @ erest number 
units use Geneva drives. Gears, wheels, housings, and mounting of days if forced to re-enter in an unspeci- 
flanges are constructed of durable materials, and Kearfott de- fied recovery area and await recovery for 


sign techniques provide maximum readability in a relatively se er “ sain pa act 


small amount of space. Kearfott counters operate reliably vival techniques at Stead Air Force Base, 


throughout a temperature range of —65°C to +90°C and meet near Reno. Nev. Here again. we learned 
the military requirements for shock, vibration, and case size. how to protect ourselves from the sun, how 
: to utilize the limited water supply, and to 


FEATURES: = Long Operational Life = Compact Design build clothing and shelter from our para 


ss 3 ‘ chutes. There is a remote possibilitv that 

= High Speed = Lightweight we could impact iri the al aeaeen desert, 
should our orbital insertion be somewhat 

under speed and our retrorockets not have 

adequate thrust. This possibility is very 


CHARACTERISTICS: remote, but it is an indication of our attempt 


All Counters Below Incorporate Geneva Drive to train for any possibility, no matter how 
MAXIMUM remote. 
BREAK AWAY 


TYPE PART (NO. OF MAXIMUM COUNTS XIMUM —- TORQUE +g: see? . 
NUMBER DIGITS COUNT PER REV. Spee RPM @ 20°C | Specific Mission Preparation 


B422 SERIES:! We have specific mission preparation 
men ie pe “ =, «4 A i ~ | which prepares us for an individual space- 
©160431) 6 179° 59.9 2 1200 10 ram Woomyherbacmt te pr bine 

01604354) ; wee 9° 1200 5 aining covers a period of time of approxi 
mately 8 weeks during which the spacecraft 

DECIMAL ©160433.0) 3 99.9 2.0 1200 | is at Cape Canaveral undergoing hangar 
(center scale) 160434) 4 999.9 2.0 1200 $ and pad checkouts. The first object of this 
training is orientation to the specific space- 

MK I! MK2M0D1 4 359.9 2.0° 1800 . | craft configurations. Even though all the 
~~ ve a : a a a . | spacecraft are built to a specific set of draw- 
omnes 5 hen oa co | ings and spec ifications, each is an individual 

ind has peculiarities which are not the same 

' Available in left or right Shaft, End or Side Mount, Mask readout | in the others. In order for the Astronaut 
Fs dag NBA ‘hie 040 shorter length | to become intimately familiar with his _par- 
(C160432 preferred for new designs) ticular spacecraft, he participates in all the 

3 Available in various shaft extensions and white or bare aluminum numerals hangar checkouts on it. He participates in 
reaction control system checks where he 
can develop a good feel for his particular 
control system. This participation is also 


KEARFOTT DIVISION where we get our primary environmental 
> GENERAL PRECISION. INC. control system training The Astronaut 
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rides in the spacecraft when it is put in the 
pressure chamber for pressure checks, and 
Little Falls, New Jersey he operates the environmental control sys- 
tem in coninnction with this checkout. He 
also attends all meetings concerned with 
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the checkout and modification of the space- 
craft, so he is probably the one person most 
familiar with all details of the spacecraft 

In addition to maintaining a familiarity 
with the hardware, each Astronaut must 
practice his specific mission flight plan since 
each mission is somewhat different. He does 
this in the procedures trainer, where he 
runs time and time again over the flight 
plan which has been laid down for his par- 
ticular mission. He also runs through all 
emergencies that anybody can envision hap- 
pening. During this time, Astronaut per- 
formance data is procured for comparison 
with flight-test result after the flight 

In addition to the pure Astronaut train- 
ing flights, each Astronaut also practices 
with the Mercury Control Center flight con- 
trollers and the down-range stations involved 
in his particular flight The procedures 
trainer is tied into the Mercury Control 
Center, and simulated missions are flown 
while various emergencies are simulated pri- 
marily to test the flight controllers. In the 
process of these exercises, ground rules and 
mission rules are evolved which apply to this 
particular mission 

Once the spacecraft is moved to the pad 
and mated with the booster, the Astronaut 
then participates in all practice countdowns, 
radio-frequency compatibility checks, simu- 
lated flight tests, and so forth. Detailed 
launch procedures are developed with the 
pad crew. Astronaut ingress training is also 
obtained at this time In addition, the 
emergency pad rescue crew is also exer- 
cised and techniques are developed for res- 
cuing the Astronaut on the pad should some 
emergency develop prior to the launch 
hese are also full-scale training programs, 
with all personnel involved participating. 
During this latter period of training the 
Astronaut is also concentrating on main- 
taining himself in the best of physical con 
dition. Medical personnel are continuously 
monitoring his health and insuring that he 
stays healthy during this period. Part of 
this program involves placing the Astronaut 
on a special low-residue diet and collecting 
specimens for comparison with post-flight 
specimens 


SHEPARD REPORT 


Astronaut D. K. Slayton described the 
program followed by the Project Mercury 
Astronauts during a two-year training period 
with descriptions of the various devices used 
All of these devices provided one thing in 
common; namely, the feeling of confidence 
that the Astronauts achieved from their use 
Some devices, of course, produced more con- 
fidence than others but all were very well 
received by the group. There are three 
machines or training devices which pro 
vided the most assistance The first of 
these is the human centrifuge. We used 
the facilities of the U. S. Naval Air Develop 
ment Center at Johnsville, Pa., which pro 
vide the centrifuge itself and a computer 
to control its inputs. This computer, through 
an instrument display, provided a control 
task similar to that of the Mercury 
spacecraft, with inputs of the proper 
aerodynamic and moment-of-inertia equa- 
tions. Thus, we were able to experience 
the acceleration environment while simul 
taneously controlling the spacecraft on a 
simulated manual system This experience 
gave us the feeling of muscle control for 
circulation and breathing, transmitting, and 
general control of the spacecraft. I found 
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KEARFOTT 
SYNCHROS AND RESOLVERS 
FOR GIMBAL APPLICATIONS 


Precision wound components for direct mounting to gimbal struc- 
tures are now available for application in gyros, platforms and 
other devices. These components can be supplied with or with- 
outout appropriate precision bearings. 


A wide range of mounting configurations are available and special 
adaptations can be provided. High accuracy components, featur- 
ing maximum error of 20 seconds of arc are in quantity produc- . 
tion. Imprgved accuracy can be provided as required. Materials 
used as housing can be either aluminum or beryllium weight 
reduction. Stainless steel housings for rigidity and corrosion 
resistance are available in many standard units. 


Typical gimbal mounted components are tabulated below. Spe- 
cial units are available with beryllium housings and include two 
multipole (equivalent to 25 speed) ur vith accuracy of 12 
secs/speed. The CZ 06311 001 is a hro transmitter, the 
CZ 09623 001 is a vombination transmitter-DC torquer con- 
centrically mounted. A ‘‘piggy-back,’ it transmitter, one 
3 wire the other 4 wire with stack height of 1” is also available. 


SPECIFICATIONS 


Typical 
Part Numbers Size Function Excitation Accuracy 
325720 Resolver 2V 400 cps 15 min. 
325721 

Diameter .75 Leng 250 26390 
326390-001 2 Resolver 

Transmitter 

Ring bh sing—special hub designed to operote 
€2Z06360-002 Resolver 
Transmitter 


Pon 


526360-009 Resolver 


2.0 


209981 Resolver 
209984 


gh occur ° ntl a 
326210-006 Synchro 
(Various hub and / strons avarlable 


1/326360-006 Resolver 


(High accuracy trans! 
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NEW DEPARTURES 


IN MINIATURE 


I 


HOW TO GIVE ON-THE-NOSE GUIDANCE TO MODERN “FISH” 
UNIQUE N/D LINEAR MOTION BEARING FREES GYRO CAGING ACTION 


The bearing illustrated is an N/D linear motion precision instrument ball bearing. It was 
specially designed and built to help solve a critical problem in the guidance system of a 
high speed anti-submarine torpedo. 

PROBLEM: Loss of accuracy in torpedo’s guidance system due to hang-up of caging arm 
in gyro assembly. 

SOLUTION: N/D Sales Engineer, in cooperation with manufacturer, found that wear of 
bushing on caging arm caused hang-up, delaying guidance activation. N/D Engineers 
set to work to design and build an instrument bearing that operates virtually friction- 
free. The result: Preservation of the guidance system's pin-point accuracy and reliability. 


Should you require ball bearing design information, invite the local N/D Sales Engineer to 
participate in your early design discussions. He represents one of the industry's largest 
engineering staffs devoted exclusively to the design and development of a 
miniature and instrument ball bearings. Or, write for new Miniature and 

Instrument Ball Bearing Catalog, Department L.S., New Departure, Division 

of General Motors Corporation, Bristol, Connecticut. 


This special N/D linear motion 
instrument ball bearing increased 
guidance reliability of ASTOR 
torpedo weapon system devel- 
oped by Westinghouse. 


NEV DEPARTURE 


MINIATURE AND INSTRUMENT BALL BEARINGS 
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that the flight environment was very close 
to the environment provided by the centri 
fuge. The flight accelerations were smooth, 
of the same magnitude used during train 
ing, and certainly in no way disturbing 

The second training device that proved 
of great value was the procedures trainer 
his device will be recognized as an ad 
vanced type of the Link trainer, which was 
used for instrument training during the last 
war. We were able to use it to correlate 
preflight planning, to practice simulated 
control maneuvers, and to practice opera- 
tional techniques. The Space Task Group 
has two such trainers, one at Langley Field, 
Va., the other at Cape Canaveral, Fla., and 
both are capable of the simultaneous train- 
ing of pilots and ground crews. As a result 
of the cross-training between pilots and the 
ground crews at the Project Mercury Con- 
trol Center, we experienced no major diffi- 
culties during the flight. We had learned 
cach others’ problems and terminology, and 
I feel that we have a valuable training system 
in use for present and for future flights 

The third area of preflight training, which 
is considered as one of importance, concerns 
working with the spacecraft itself. The 
Mercury spacecraft is tested at Cape Ca- 
naveral before being attached to the Red- 
stone launch vehicle. These tests provide 
an excellent opportunity for pilots to learn 
the idiosyncrasies of the various systems 
After the spacecraft has been placed on 
the launch vehicle, more tests are made just 
prior to launch day. The pilots have a 
chance to participate in these tests and to 
work-out operational procedures with the 
blockhouse crew. 


Most Valuable Aids 


These three areas then, the centrifuge, 
the procedures trainer, and spacecraft testing 
at the launching area, provided the most 
valuable aids during the training period. We 
spent two years in training, doing many 
things, following many avenues in our de- 
sire to be sure that we had not overlooked 
anything of importance. As a general com 
ment concerning future training programs, 
these experiences wil] undoubtedly permit 
us to shorten this training period 

During the days immediately preceding 
the launch, the preflight physicals were 
given. These examinations do not involve 
more than the usual probing, listening, and 
other medical tests, but I hope that fewer 
body fluid samples are required in the future. 
I felt as though an unusual number of 
needles were used 

Preflight briefing was held at 11:00 a.m. 
on the day before launch to correlate all 
operational elements This briefing was 
helpful since it gave us a chance to look at 
weather, radar, camera, and recovery force 
status. We also had the opportunity to re- 
view the control procedures to be used dur- 
ing flight emergencies as well as any late 
inputs of an operational nature. This brief 
ing was extremely valuable to me in correlat- 
ing all of the details at the last minute 

I include as part of the flight period the 
time from insertion into the spacecraft 
on the launching pad until the time of 
recovery by the helicopter. The voice and 
operational procedures developed during the 
weeks preceding the launch were essentially 
sound. The countdown went smoothly and 
no major difficulties were encountered with 
the ground crews, the control-center crew, 
and the pilot. There has been some com- 


AVIATION WEEK, June 19, 1961 





INITIATE 
RETROFIRE SEQUENCE 


PERISCOPE 
VISUAL OBSERV: 
MANUAL CONTROL } 
TURNAROUND 


SPACECRAF 7 SEP. 
PERISCOPE DEPLOY. | 


LAUNCH VEH. \ | 

CUTOFF | 

& TOWER SEP. 

PRESSURE 
CHECKS, MAX. 


LIFT-OFF 
(9:34 AM, EST) 





05g REE 


MAIN CHUTE DEPLOY. 10:15 
0:00 TIME, MIN: SEC 


¥TROFIRE 
-RETRO JETTISONED 
¥ ~.\. . HF CHECKS 
61a /- REENTRY ATT. 
6:15 * 
6:20 + 


PERISCOPE 
RETRACT 
6:44. MAX. 
¥ REENTRY 
ACCEL. 


DROGUE, 
DEPLOY. 


NTRY 7:48 


8:20 
9:38 


15:22 “LANDING 








TIME SEQUENCE of Cdr. . 


ment in the press about the length of time 
spent in the spacecraft prior to launch, 
some 4 hours and 15 minutes to be exact 
This period was about two hours longer than 
had been planned A fer, “that is most 
encouraging is that during this time there 
was no significant chang pilot alertness 
and ability. ‘The reassurance gained from 
this experience applies directly to our up 
coming orbital flights, and we now approach 
them with greater confidence in the ability 
of the pilots, as well as in the environmental 
control systems 
Our plan was for the pilot to rep 

the blockhouse crew primarily prior to T — 
2 minutes on hard wire circuits, and to shift 
control to the Center by use of radio fre 
quencies at T — 2 minutes. [The symbol 
T refers to lift-off time.) This shift worked 
smoothly and continuity of information to 
the pilot was good. At lift-off I started a 
clock-timer in the spacecraft and prepared 
for noise and vibration. I felt none of any 
serious consequence. The cockpit section ex- 
perienced no vibration and I did not even 
radio receiver to full 
radio transmissions 


rt to 


have to turn up my 
volume to hear the 
Radio communication was verified after lift 
off, and then periodic transmissions were 
made at 30-second intervals for the purpose 
of maintaining voice contact and of report 
ing vital information to the ground 

Some roughness was expected during the 
period of transonic flight and of maximum 
dynamic pressure. These events occurred 
very close together on the flight, and there 
was general vibration associated with them 
At one point my head vibration was such 
that my vision was blurred for a few seconds 
We intend to avoid a recurrence of this 
experience by providing foam rubber 
for the head support and a stream 
lined fairing for the spacecraft adapter ring 
These modifications should take care of this 
problem for future flights. 

I had no other difficulty during 
flight. The training in acceleration on the 
centrifuge was valid, and I encountered no 
problem in respiration, observation, and re- 
porting to the ground 

Rocket cutoff occurred at T + 2 minutes 
22 seconds at an acceleration of about 6g 
It was not abrupt enough to give me any 
problem and I was not aware of any uncom- 
fortable sensation. I had one switch move- 
ment at this point which I made on 
schedule. Ten seconds later, the spacecraft 
separated from the launch vehicle, and I 


more 
more 


powered 


Alan B. Shepard’s MR-3 flight 


(AW May 15, p. 31). 


the noise of the separation 
rocket In another 5 seconds the 
peris¢ id extended and the autopilot 
was t ig the turnaround to orbit atti- 
tud though this test was only a bal- 
listic f nost of the spacecraft action 
and pi hniques were executed with 
orbita t in mind. I would like to 
mak t again that attitude control 
in spa fers from that in conventional 
is a penalty for excessive use 

fuel and we do not attempt 

jually all small rate motions. 

dynamic damping in space 
tude deviation, but neither is 
light-path excursion or accel- 
is a function of variation in 


was 


it in the flight I was sched- 
mtrol of the attitude {angular 
of the manual system. I 
inipulation one axis at a time, 
pitch, yaw, and roll in that 
ad full control of the craft 
struments first and then the 
ference controls. ‘The reac 
yacecraft was very much like 
in the air-bearing trainer 
described previously by As- 
The spacecraft movement 
could be controlled pre- 
cisel\ t prior to retrofiring I used the 
general observation 


was s d 


PeTisco} 


Camera Orientation 


Che t ir camera orientation dur 
happened to include many 
‘hotographs show the contrast 
a water masses, the cloud 
ffect, and a good view of the 
io to be a haze layer 

This haze is a function not 

es of dust, moisture, and so 
» of light refraction through 
The sky itself is a very 
deep | ilmost black, because of the ab- 
solute | f light-reflecting particles. We 
are encouraged that the periscope provides 
a good g device as well as a backup 
attitud rol indicator and navigation aid 
At about this point, as I have indicated 
public] efore, I realized that somebody 
would about weightlessness. I use 
this example again because it is typical of 
the lack of anything upsetting during a 
weightle 3 zero-g environment. Move- 
ments h, and breathing are unimpaired 
and the entire sensation is most analogous 
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accelerometers later, 
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experience. 
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to floating. NASA intends, of course, to in- 
vestigate this phenomenon during longer 
periods of time, but the Astronauts approach 
these periods with no trepidation 

Control of attitude during retrofiring was 
maintained on the manual system and was 
within the limits expected There was 
smooth transition from zero gravity to the 
thrust of the retrorocket and back to weight 
less flying again. After the retrorockets had 
been fired, the automatic sequence acted to 
jettison them. I could hear the noise and 
could see one of the straps falling away 
in view of the periscope. My signal light 
inside did not show proper indication so | 
used the manual backup contro] and the 
function indicated proper operation. 


Retrorockets Jettisoned 


After retrorockets were jettisoned, I used 
a combination of manual and electrical con 
trol to put the spacecraft in the re-entry 
attitude. I then went back to autopilot 
control to allow myself freedom for some 
other actions. The autopilot control func 
tioned properly so I made checks on the 
high-frequency voice link for propagation 
characteristics and then returned to the 
primary UHF voice link. I also looked out 
both portholes to get a general look at 
the stars or planets as well as to get oblique 
horizon views. Because of sun angle and 
light levels I was unable to see any celestial 
The Mercury project plans are to 
phenomena further on 


bodies 
investigate 
later flights 

At an altitude of about 200,000 feet, or 
at the edge of the sensible atmosphere, a 
relay was actuated at 0.05g. I had intended 
to be on manual contro] for this portion 
of the flight but found myself a few sec 
onds behind. I was able to switch to the 
manual system and make some controlling 
motions during this time We feel that 
programing for this maneuver is not a 
serious problem and can be corrected by 
allowing a little more time to the maneuver 
to get ready. We were anxious to get our 
money’s worth out of the flight and con 
sequently we had a full flight plan. How 
ever, it paid off in most cases, as evidenced 
by the volume of data collected on pilot 
actions. 

The re-entry and its attendant accelera- 
tion pulse of 11g was not unduly difficult 
The functions of observation, motion, and 
reporting were maintained, and no respira 
tion difficulties were encountered Here 
again, the centrifuge training had provided 
good reference. I noticed no loss of peri 
pheral vision, which is the first indication 
of “‘gray-out.” 

After the acceleration pulse I switched 
back to the autopilot. I got ready to ob 
serve parachute opening. At 21,000 feet 
the drogue parachute came out on schedule 
as did the periscope. I could see the 
drogue and its action through the peri 
scope There was no abrupt motion at 
drogue deployment At 10,000 feet the 
main parachute came out and I was able to 
observe the entire operation through the 
periscope. I could see the streaming action 
as well as the unreefing action and could 
immediately assess the condition of the 
canopy. It looked good and the opening 
shock was smooth and welcome. I reported 
all of these events to the control center and 
then proceeded to get ready for landing. 

I opened the faceplate of the helmet and 


these 
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disconnected the hose which supplies ox) 
gen to its seal. I removed the chest strap 
and the knee restraint straps. I had the 
lap belt and shoulder harness still fastened 
The landing did not seem any more sever 
than a catapult shot from an aircraft car 
rier. ‘The spacecraft hit and then flopped 
on its side so that I was on my right side 
I felt that I could immediately execute 
an underwater should it become 
necessary. Here training was 
giving us dividends 
covering one porthole, | 
yellow dye marker out the other porthole, 
and later on, I could see one of the heli 
copters through the periscope 

The capsule righted itself slowly and | 
began to read the cockpit instruments for 
data purposes after impact. I found very little 
time for that since the helicopter was already 
calling me. I made an egress as shown in 
the training movie; that is, I sat on the edge 
of the door sill until the helicopter sling 
came my way The hoist itself was un 
eventful At this point, I would like to 
mention a device that we use on our pres 
sure suits that gives watertight integrity 
There is a soft rubber cone attached to the 
neck ring seal of the suit. When the suit 
helmet is on, this rubber is rolled and 
stowed away below the lip of the neck ring 
seal bearing. With the helmet off, this 
collar or neck cone is rolled up over the 
bearing and against the neck of the pilot 
where it forms a watertight seal. The inlet 
valve fitting has a locking flapper valve. 
Thus the suit is waterproof and provides its 
own buoyancy 


Postflight Debriefing 


The helicopter took me te 
carrier Lake Champlain, wher 
inary medical and technical debt g ¢ 
menced. Since no serious physiological de 
fects were noted, only an immediate cur 
period 


escape 
again, Our 
I could see the water 


could see the 


the aircraft 
the prelim 


nng com 


sory examination was necessar\ Vhe 
I spent in talking into a tape recorder at 
this time with the events fresh in my mind 
was also a help. I had a chan repol 
before becoming confused with the “facts.” 

I went from the carrier to Grand Ba 
hama Island where I spent the better part 
of two days in combined medical and tech 
nical debriefings. A great deal of data was 
gathered, and the experience was not unduly 
uncomfortable It appears fitable to 
provide a location where a debriefing of this 
sort can be accomplished 

\ film of the flight has been taken from 
the onboard camera and _step-printed 
real time, and the tape recorder conversa 
tions have been synchronized for the entire 
flight. These two recording mediums 
not flight synchronized since ther 
requirement for this in data gatl 
but they have been ingeniously joined 

In closing I would like to say that the 
participants in Project Mercui indeed 
encouraged by the pilot’s abilities to fun 
tion during the ballistic flight which has 
just been described. No irordinat 
ological change has been observed, and 
the contro] exercised before and after the 
flight overwhelmingly supports this tonclu- 
sion. ‘The Space Task Group also en 
couraged by the operation of the space 
craft systems in the automatic mode, as well 
as in the manual mode. We are looking 
forward to more flights in the future, both 
of the ballistic as well as the orbital type. 


t port 


physi- 


Solution to critical 
temperature control 
problem on TITAN 
guidance platform 





contro! boxes 

fit sn 

irregular space 
... temperature 
held to within 

a few ndredths 
of « legree 


THE MARK OF QUALITY 


BARBER 
COLMAN 


to Barber-Colman Com- 
Air Force TITAN asso- 
ractor, AC Spark Plug, 
l'ake one part of the Air 
AN guidance platform and 
mplete temperature con- 
thot will fit into the odd- 
limited space available. 
iture to the exceptionally 
Result: A 
irber-Colman temperature 


rances specified. 


tem incorporating an in- 
rmed set of compact con- 
nd sensing element (right) 
ol temperature of the in- 
ture to within a few hun- 
ne degree. For help with 
erature control problems 
Barber-Colman engineer- 
ffice nearest you: Baltimore, 
Dayton, Fort Worth, Los 
Montreal, New York, Rock- 
Diego, Seattle, Winter Park, 


Angeles 
ford, S 
Florid 
BARBER-COLMAN COMPANY 


Missile Products Division 
R, 1422 Rock St., Rockford, Illinois 
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LFE MAKES SMALLEST, LIGHTEST, MOST ACCURATE 
DOPPLER NAVIGATION SYSTEM FOR V/STOL 


Up. Airborne. Away. V/STOL Doppler Navigation System aboard. LFE’s system handles 
problems peculiar to V/STOL navigation. Vertical flight. Negative velocity. All altitudes. High 
dynamic response for stabilization during vertical-to-horizontal flight transition. Wind dis- 
turbances. Weight /space limitations. 


LFE’s. Most accurate system made. Measures groundtrack velocity to better than 0.2%. 
Vertical velocity + 50,000 ft. per minute. Negative velocity to —180 knots. Groundspeed, to 
1600 knots. No altitude holes, zero to 70,000 feet. Wind memory for navigation without radar. 
Virtually impossible to detect, jam, decoy. All weather. All terrain. Sensitive to 14-knot varia- 
tions over entire velocity range. 


Smallest, lightest Doppler Navigation System, including antenna and computer. Smallest 
antenna aperture — with maximum aperture utilization. K-Band transmission. Low power 
output, consumption. Integrates as is with autopilot, nav-bomb and fire control systems, as 
well as pilotage displays. Unaffected by vibration-induced microphonics. For further details, 
write Dept. PI-24. 


LABORATORY FOR ELECTRONICS, INC. + Boston 15, Massachusetts 
j ; Systems, Equipment & Components for Airborne Navigation « Radar & Surveillance » Ground Support + Hydraulic Control 


Automatic Vehicular Traffic Control » Electronic Data Processing » Microwave Instrumentation » Air Traffic Control 
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range and is relatively insen- 
odel. New type magnetometer 
illator is tuned to resonant fre- 


HELIUM MAGNETOMETER, with sensitivity of one part in five million, can operate over wide temp 
sitive to orientation. Device was developed by Texas Instruments. Unit shown above is laborator 
employs helium absorption cell whose atoms absorb maximum energy from infrared beam when FM 


quency at which time its frequency is proportional to magnetic field strength. 


Sensitive Magnetometer Has Space Role 


By Philip J. Klass 


New type of magnetometer, with a 
sensitivity of one part in five million 
and other characteristics which make it 
attractive for measuring magnetic fields 
in space, for submarine detection and 
for geophysical prospecting, is now being 
tested by-.several government/ military 
agencies. 

The performance of the device, known 
as a metastable helium magnetometer, 
is essentially independent of its am- 
bient temperature over a wide tem- 
perature range, from near absolute zero 
to 200C, according to Texas Instru- 
ments which developed the device. ‘The 
helium magnetometer was invented by 
Dr. Peter Franken of the University of 
Michigan. Texas Instruments has car- 
ried on its development with company 
funds. 

The new type magnetometer can 
measure magnetic field strength with an 
error of less than 10™ gauss per degree 
of sensor axis displacement from the 
direction of the field, according to ‘Texas 
Instruments’ Dr. Bernard List. Another 
feature, which is important for use in 
space vehicles that employ spin stabili 
zation, is that the magnetometer’s ac- 
curacy is affected far less by angulai 
rotation than previous types, according 
to List. 

A complete airborne helium magne- 
tometer, which Texas Instruments has 
proposed to an undisclosed military 
agency, is expected to weigh about 50 
lb. A transistorized model intended for 
a less rigorous ground environment 
could be built weighing about 20 Ib., 
a company spokesman estimates. 

One present limitation of the helium 
magnetometer, compared with the com- 
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petitive rubidium magnetometer, is for 
the measurement of extremely weak 
magnetic fields in space where the latter 
has greater sensitivity by a factor of 
perhaps 10:1, a Texas Instruments 
spokesman concedes. 

[he new helium magnetometer em 
plovs many of the basic principles used 
in maser and optical maser (laser) de- 
vices. Optical pumping and optical de 
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ENERGY LEVEL diagram illustrates opera- 
tion of new magnetometer. Fixed frequency 
RF source raises atoms to metastable state 
where they absorb infrared energy and rise 





to P-state, then returning to metastable state 
while radiating infrared in all directions. 
Additional infrared energy is absorbed when 
atoms are excited by RF field, tuned to 
resonant frequency proportional to magnetic 
field strength, which raises atoms to differ- 
ent energy levels at the metastable state. 


ired wavelengths are em- 
t the magnetic resonance 
is, Which is directly pro- 
the strength of the mag- 
vhich the helium atoms 


itoms, contained in a 
known as an absorption 
by means of an electri- 
produced by radio fre- 
he absorption cell and 
ns also are exposed to 
field whose frequency 
ver a wide range. 
1m of infrared light of 
ngth (1.08 microns) is 
ibsorption cell from one 
int of infrared energy 
d by the helium atoms, 
emaining amount which 
to an infrared detector, 
the strength of the mag- 
id the frequency of the 
hich the atoms in the 
posed. 
ney of an RF oscillator 
the amount of infrared 
ibsorbed is a maximum, 
quency of this oscillator 
tly proportional to the 
magnetic field to which 
n cell is exposed. This 
factor is 2.8 me. per 
if the RF source fre- 
ed until the amount of 
ibsorbed is a maximum, 
itor frequency is 5.6 mc., 
in a magnetic field of 


Instruments magnetom- 
it of maximum infrared 
stablished by means of 
tector. When absorption 
n, the amount of infrared 
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CNS 


Orbe 


Sperry now offers airborne Loran-C receivers— 
the only airborne systems in production today. 
Providing extremely accurate position deter- 
mination—by measurement of the interval 
between radio pulses from “master” and “slave” 
Loran stations—these receivers will contribute 
importantly to advances in air traffic control 
and navigation, early warning, air-sea rescue, 
test range instrumentation, mapping and survey- 
ing, and many other applications. The rugged, 
lightweight, automatic direct-reading system 
consists of a control unit and indicator at the 
control station, plus a synchronizer unit in a re- 
mote location, providing installation flexibility. 


Now in production, Sperry’s ship- 
board automatic direct-reading 
Loran-C receivers offer the finest and 
most accurate system of long range 
marine navigation. Other applica- 
tions include all those shown for the 
airborne receivers above, as well as 
picket ships, underwater cable instal- 
lation and other specialized tasks. 
Both the airborne and shipboard sys- 
tems are ready to go to work with 
the established and growing Coast 
Guard network of Loran-C trans- 
mitting stations. Both are designed to 
meet specifications of both Bureau of 
Naval Weapons and Bureau of Ships. 


Wee 


AIR ARMAMENT DIVISION, SPERRY GYROSCOPE. COMPANY «+ DIVISION OF SPERRY RAND CORPORATION, GREAT NECK, N.Y 
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MINIATURE coaxial model of helium mag- 
netometer measures only 14 in. dia. x 34 in. 


energy passing through the cell to the 
detector will be at a minimum. 

Additionally, the procedure of locat- 
ing the RF frequency which produces 
maximum absorption is accomplished 
automatically by means of a phase detec- 
tor which cortrols the oscillator pro- 
ducing the RF field around the cell. 

Because the frequency of the oscil- 
lator is directly proportional to the 
magnetic field to which the cell is ex- 
posed, field strength can be read out 
directly in digital form from the oscil- 
lator’s output. If an analog output is 
needed, this can be provided by means 
of a frequency discriminator circuit. 

The infrared beam to excite the 
helium atoms in the absorption cell is 
obtained from a bright helium lamp, 
excited from the same fixed frequency 
source used to produce a discharge in 
the cell. The frequency of RF energy 
needed for the lamp is not critical. 
Present models operate at about 50 mc. 
The infrared emitted by the helium 
lamp is focused and collimated by 
means of a lens and a circular polarizer 

A more detailed explanation of the 
helium magnetometer’s principles of op- 
eration involves the helium atom and its 
several energy states and energy levels 
within these states. The lowest energy 
state of the helium atom, called the 
ground state, is the natural one when 
there is no external source of excitation 
for the atoms. 

When the helium atoms in the ab- 
sorption cell are excited by the 50-mc. 
(fixed frequency) source, the resulting 
discharge raises a few of the atoms from 
the ground state to the intermediate 
metastable state. 

There are three energy levels at the 
metastable state. These are known 
as: m = —1, m = 0 and m = +1. 
When the helium atoms move up 
from the ground state to the meta- 
stable state, the largest number will 
assume the m = —] energy level, the 
fewest number will assume the m = +1 
level, while the m = 0 will have a figure 
somewhere between these two extremes. 
The difference between each two ad- 
joining energy levels corresponds to 2.§ 
mc. when the helium atoms are exposed 
to a one-gauss magnetic field. 

When the infrared lamp is turned 
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HOWELL INSTR 


FORMERLY B&H INSTR 


HOWELL InsTRUMENTS are cali- 
brated for use with all transducers for 
the measurement of the phenomena en- * 
countered in all phases of aircraft and 
missile development, test and operation. 
Each instrument is completely self-con- 
tained (miniaturized, silicon transistor- 
ized, servo-driven, hermetically sealed) 
with Zener reference, power supply, am- 
plifier, servo motor, cold junction com- 
pensation as needed and the [44-inch 
slide-wire and punched tape to linearize 
e.m.f. for exact, counter-type digital read- 
out. Needle pointers are provided for 
quick reference. Accuracies are within 
0.1%. Available in 3”-dia. MS33639 and 
2”-dia. MS33598 

Styled Series BH183 & 185—The In- 
strument with the Ta pe-Slidewire —these 
instruments are produced by the makers 
of the JETCAL® Analyzer, the only jet 
engine tester used throughout the world! 

Full information is available for the 
asking. 


Sales-Engineering Offices: 


COMPTON, CAL., DAYTON, O., VALLEY STREAM, L.1L., N.Y., 
WICHITA, KAN., TORONTO, ONT. (George Kelk Led.), 
MITCHAM, SURREY, ENGLAND (Bryans Aeroquipment Lid.) 


UMENTS, INC. 


3479 WEST VICKERY BOULEVARD . FORT WORTH 7. TEXAS 








BU CUN 10 COMMUNICATIONS 
| UNDER ANY 
CONDITIONS 


Consistent with its policy of thinking 
and working years ahead, ITT Federal 
Laboratories has been concerned 
with the communications problems 
which might arise in extreme 
emergencies. That, surely, is when 
the need for rapid interchange of 
information would be greatest, and 
where the system and equipment 
would have to be absolutely reliable. 


Providing airborne guidance and 
communication systems capable of 
outstanding dependability under 
even the most unfavorable 
environmental conditions, is a 
significant aspect of ITT’s past and 
current record. Instrument landing 
systems, direction finders, distance 
measuring equipment, and guidance 
systems for some of our most 
successful missiles are but a few of 
ITT’s developments in this field. 
Today, Company-sponsored research 





activities responsible for many of 
these accomplishments have been 
greatly expanded to anticipate the 
increasingly critical communications 
needs of the future. 


To the military and to industry, 

ITT Federal Laboratories offers a 
unique combination and continuity 
of skills, already existing as a highly 
trained team, for performance of 
complex projects throughout all 
stages from original concept to the 
delivered system. 





FEDERAL LABORATORIES 
500 WASHINGTON AVENUE, NUTLEY, NEW JERSEY 


CLIFTON, WN. J. + FORT WAYNE, IND. + SAN FERNANDO & PALO ALTO, CAL. 
DIVISION OF INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
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on, and its beam is focused on helium 
atoms in the absorption cell, those 
which have been raised to the meta- 
stable state by the previously mentioned 
discharge across the cell will absorb 
infrared energy and be elevated to the 
highest “P” state, which also has three 
different energy levels. 

But the P-state is a transient one and 
atoms elevated to this state quickly fall 
back to the metastable state. In so 
doing they radiate the infrared photon 
energy. which they earlier had absorbed. 
But this infrared energy is radiated in 
all directions so that only a portion of it 
reaches the infrared detector. 

If the helium atoms in the cell are 
now exposed to an RF field, a useful 
phenomenon known as the Zeeman 
Effect occurs. As previously mentioned, 
the difference among the three energy 
levels of the metastable state is a func- 
tion of the magnetic field to which the 
atoms are exposed. As the oscillator 
frequency nears the resonant frequency 
for the particular magnetic field to 
which the atoms are exposed (2.8 mc. 
per gauss), atoms at the energy level of 
m = +1 will absorb additional energy 
from the infrared beam and move up to 
the energy level m = 0, while those 
atoms at the m = 0 level will absorb 
infrared energy which elevates them to 
the m = —] energy level. 

When the oscillator is tuned to the 
resonant frequency which corresponds 
precisely to the magnetic field to which 
the atoms are exposed, the maximum 
amount of energy will be absorbed from 
the infrared beam, and the infrared 
detector’s output will be at a minimum 
level. 

At such time, the oscillator frequency 
will be directly proportional to the 
magnetic field which is to be measured. 

One currently available model of the 
new Texas Instruments helium mag- 
nctometer sensor, containing the bright 
helium lamp, circular polarizer, ab- 
sorption cell and infrared detector, 
measures 13 x 7 x 7 in. and weighs 
6 lb. Another model has been de- 
signed in which the sensor occupies a 
volume of only 4 x 3 x 2 in. A minia- 
turized version, which measures only 

} in. dia. x 34 in. long, contains both 
the helium lamp and absorption cell in 
a single coaxial package. At present, this 
miniature magnetometer has a_sensi- 
tivity of only 0.5 gamma, about 1/50th 
that of the larger models. (One gamma 
equals 0.0001 gauss.) However, the 
company says it believes this sensitivity 
can be increased. 

Texas Instruments has delivered ex- 
perimental models of its new helium 
magnetometer to several undisclosed 
government/military agencies for tests 
and says it currently is negotiating with 
others for hardware designed for opera 
tional use. 
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NEW! solid State 


time/delay/relays 


..With traditional AGASTAT* reliability! 


Now available . . . solid state time/delay/relays with the accuracy essential 
for critical missile and computer applications! These new AGASTAT re- 
lays are the result of over 25 years’ time delay engineering and manufacturing 
experience . . . specialized experience which has made AGASTAT the 
standard of reliability throughout industry 
Advanced design combines specially selected 
ponents in a “modular-sandwich” configuration. Result: the standard mod- 
delivery of “custom” produced 


semiconductors and other com- 


ules mean flexibility; uniformity; and rapid 
prototypes. The solid state AGASTAT is her: 
vibration and shock. Special circuitry prot 
versal, provides immunity to voltage transie1 
inputs. 

What are your requirements? These solid state relays are only 1-5/16” sq. 
... available in six standard types, with delay on pull-in or drop-out; timing 
ranges from 0.01 sec. to 10 hours, fixed or adjustable. Operation—18-32 vdc; 
te Dept. $1-16 for data sheet. 
ition requirements. 


etically sealed . . . resistant to 
cts against input polarity re- 
ts and continuously modified 


-55c to 125c; load capacity to 5 amperes. VJ 
Or ask for a quotation on your special appli« 


AGASTH TIMING INSTRUMENTS 


@) ELASTIC STOP NUT CORPORATION OF AMERICA 
IN CANADA: ESNA CANADA, LTO., 12 GOWER ST 





ELIZABETH DIVISION # ELIZABETH, NEW JERSEY 


TORONTO 16, ONTARIO, CANADA 





DEFENSE MARKETING SERVICE 
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Or let us mail you this! 


It tells you what aluminum equipment is up for defense bids. 


Kaiser Aluininum's weekly Sales Lead Bul-— 
letins are the only comprehensive source 
that alerts you to upcoming defense proj- 
ects involving aluminum. @ These bulletins 
are an exclusive highlight of Kaiser 
Aluminum's Defense Marketing Service. This 
unique service also offers you invaluable 
assistance in diversifying to other mar— 
kets, military or commercial. m In addition, 
you can reiy on our nationwide staff for: 
(1) basic assistance in preparing defense 
bids, (2) recommendations for alloys and 
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methods best suited to a profitable bid, 
(3) technical and metallurgical assistance 
in production phases following bid awards. 
@ Would you like to get the full scope of our 
Defense Marketing Service? Write us today 
on your company let-— sie 

terhead. Kaiser Alum- Le, 

inum & Chemical Sales, Kaisch Sm 
Inc., Dept. 847, 300 at meteaiiteed 
Lakeside Drive, Oak- 

land 12, California. 

See HONG KONG and MAVERICK weekly, ABC-TV Network. 


New Leadership in the World of Aluminum 














High-Density Field Telephone Is Tested 


Washington—Novel _radio-telephone 
system, which permits any station to 
call any one of a large number of othet 
stations and carry on a private conver- 
sation without significant interference 
from other users conducting simultane- 
ous conversations, was demonstrated 
here by Martin’s Orlando Division. 

The new system, providing VHI 
UHF voice and data service, appears 
to be well-suited for use by a field army 
whose many mobile radio sets, together 
with those of enemy forces, may create 
so much mutual interference as to dis 
rupt vital communications. Martin also 
sees advantages for air-ground commu- 
nications. 

Martin calls its new system Racep, 
an acronvm for Random Access and 
Correlation for Extended Performance. 
From limited details disclosed by the 
company, it appears to be similar to 
the “spread-spectrum” broadbank com- 
munications techniques which have 
been under investigation by General 
Electric, Sylvania, Philco and others. 
This new technique provides more eff- 
cient use of radio spectrum when user 
duty cvcle is low, i.e., when users talk 
only periodically and/or with frequent 
pauses in the conversation. 

Racep can provide simultaneous 
voice channels (35 full duplex channels) 
in a 4-mc. bandwidth if all users talked 
continuously without pause. ‘This 
amounts to 57 ke. per channel, or 
slightly more than the 50 kc. now used 
in “conventional alr- ground communica- 
tions. 


Multiple Conversations 


However, because of the novel in- 
terleaving of conversations without sig- 
nificant interference made possible by 
Racep, it appears possible to accommo- 
date 700 users in the 4-mc. bandwidth, 
assuming a use factor (duty cycle) of 
10%, according to Martin. 

Che system is not arbitrarily limited 
to this, or any other, number. As the 
number of simultaneous conversations 
taking place at any instant increases, 
each user will hear an increasing amount 
of static-like noise in the background. 

If the number of instantaneous users 
exceeds 700 and/or the use factor ex- 
ceeds 10%, it merely becomes more 
dificult for each user to hear the in- 
coming message over the background 
noise. 

For this reason, the system tends to 
be self-improving. When use increases 
and background noise grows, individual 
users will speak more slowly to improve 
intelligibility, which in itself will re- 
duce the use factor at anv instant and 
reduce noise. Also, users with low- 
priority messages will tend to become 
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discouraged and hang up, further de- 
creasing ‘background noise. 

Racep is expected to operate much 
like a dial telephone system except that 
it requires no landlines or central ex 
change. Each station is assigned a dis- 
crete code (address), equivalent to a 
telephone number. A directory avail- 
able to the operator lists the three 
character codes of each station in the 


radio network. 


Calling Procedure 


lo call anv station in the network, an 
operator would look up the code of the 
other and set it into his own transmitter 
bv means of dials or Next, 
the operator turns a to the 
“monitor” position to determine if the 
station being called is free or already 
occupied in conversation. 

When the station to be called is free, 
the operator pushes a button which 
actuates an audible/visual alarm on the 
station being called. When the operator 
at this station picks up his handset, the 
two can converse as they would via a 


counters 


switch 


telephone. 

An interesting feature of Racep is an 
override provision which enables a com 
mander at a key station to instantly 
reach all other stations in the network, 
if he so desires, interrupting other con 
versations that may be in_ progress. 
However, this feature could backfire if 
an eneiny learned the override code and 


built l iitter 
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to broadcast it, 
cueenaiaaan through- 
k 
titive reasons, and because 
vet been granted patents 
lieves are innovations in 
mpany does not discuss 
of system operation. 
waveform of the speaker 
| converted to a modified 
e position modulation 
PPM pulse is then ad- 
the intended receiving 
earlier by the operator) 
ig it as a group of “sub- 
idual sub-pulses in any 
transmitted at different 
ncies within the 4-mc. 
th appropriate code time 
n individual pulses. 


ency Matrix 


ination of carrier fre- 
h pulse and time-delay 
which Martin calls a 
matrix’’, earmarks the 
the intended station. All 
the area will receive the 
ily the intended recipient 
pulses and reconstruct 
ch. 
er, each of the sub-pulses 
roup is envelope-detected 
isertion of complementary 
incidence gating, Martin 
pulses must be present in 


Small UHF Satellite Transmitter Displayed 


Compact transmitter designed to provide one to two kilowatts of power in the 200- to 


400-mc. region of the UHF frequency band during 


contained in a cylinder, 13-in. long and 44 in. in diameter. 
Protruding from the top of the cylinder is the power 


power amplifier resonant circuit. 


amplifier tube. 


facturer: Space Electronics Corp., Glendale, 


The disassembled view of the transm 
cavities, two tubes and a pair of beryllia spacers whic 
Calif. 


ictual missile or spacecraft flight is 
rhe outer shell (left) is the 


tter (right) shows three cylindrical 
make up the transmitter. Manu- 
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Elapsed Time Indicators 


Here’s some hardware that’s designed for high-alti- 
tude hitch-hiking—so light (the digital read-out unit 
shown weighs only 1.6 ounces) and so small that they’re 
strictly in the ‘‘no problem"’ category as far as load and 
air frame space is concerned. And in return for a lift, 
they giveeyou completely reliable operating time data. 
There’s no better way to turn ‘‘down-time”’ into ‘‘air- 
time”’ for critical flight systems. Dial as well as digital 
read-out units are available, AC or DC to suit your cir- 
cuits, and they surpass the toughest military require- 
ments easily. Write for bulletin today... ask for ETi-1. 


ELGINEAMICRONICS 


DIVISION OF ELGIN NATIONAL WATCH COMPANY 366 Bluff City Bivd., Elgin, iMinois 
Piants in Elgin and Rolling Meadows. Iflinois and Chatsworth , California 











Represented nationally by Airsupply-Aero Engineering Company, a division of The Garrett Corporation 


the proper time-slots before the full 
PPM pulse will appear at the output 
of the decoder. The decoder output is 
fed to a non-synchronous PPM de- 
modulator which regenerates the origi- 
nal spoken waveform, 

The use of pulses which are very 
narrow relative to the sampling period 
permits signals from many different 
transmitters to occupy the same com- 
mon frequency channel with only a 
small amount of cross-talk, Martin says. 
By using non-synchronous PPM and 
voice-actuated transmission, a random 
interleaving of many conversations oc- 
curs which gives minimum pulse den- 
sity and minimum cross-talk, according 
to the company. 


Spectrum Saver 


If users of a radio network talked 
continuously, without pause or inter- 
ruption, Racep would offer little spec- 
trum saving over conventional tech- 
niques. But in practice a considerable 
amount of spectrum goes to waste when 
specific frequencies are reserved for use 
by stations which need to communicate 
only occasionally, with additional waste 
whenever the operators pause or hesi- 
tate in their conversations. Collectively 
these brief, but frequent, pauses and 
interruptions add up to considerable 
spectrum time. 

Martin’s Racep employs a technique 
which avoids both types of spectrum 
waste, allowing communicators to utilize 
“crumbs of spectrum” which otherwise 
would be lost. 

Martin says it has been working on 
the Racep technique for several years. 
Ihe program to date has been funded 
by the company, but it is now nego- 
tiating with several military agencies for 
procurement of hardware for test evalua- 
tion, the company says. 

Within six months, Martin expects 
to have models of mobile Racep trans- 
mitter-receiver equipment with peak- 
power output of | kw., capabie of pro- 
viding ranges of about 15 mi. for surface 
use. 

Models demonstrated here were 
low-power units suitable only for very 
short-range communications. 

Because the technique can be used to 
provide simultaneous voice and data 
communications, Martin believes Racep 
has attractive advantages for air-ground 
use and has held preliminary discus 
sions with the Federal Aviation Agency. 

Another possible application, accord- 
ing to Martin, is for missile guidance 
where a large number of missiles must 
be launched nearly simultaneously from 
the same area. Each missile can receive 
its own special guidance commands, 
specifically addressed to its missile-borne 
receiver. Because Racep is non-synchro- 
nous, the danger of capture of “synch” 
programs or other enemy countermeas- 
ures is minimized, the firm says. 
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EXPANDABILITY 
UNLIMITED... 


Bendix’ G-20 COMPUTER meets the dynamic demands of space-age computing 


The ever growing demands of space-age computing call for faster and 
faster collection, transmission and interpretation of data from a large 
number and variety of sources. Meeting these rigid, real-time require- 
ments is the solid-state Bendix G-20-—-a powerful communications- 
oriented computing system of unlimited expandability and flexibility. 


Communications Oriented Providing an integrated communications 
network serving multiple processors, the high-speed G-20 permits true 
parallel processing. Unique G-20 Control Buffers and Data Communi- 
cators control simultaneous, independent inputs, outputs and computa- 
tion for maximum system effectiveness. 


Expandability The unique Bendix G-20 communications system allows 
an unlimited number of central processors and memory modules to be 
efficiently linked to an unlimited number and a complete range of input- 
output devices and visual display units...through any communication 
medium. More important, these units are always part of a single, inte- 
grated system: operations at every level are always under centralized 
control. Another dimension of G-20 growth potential — the system is 
designed to easily incorporate future technological developments. 


Flexibility A self-organizing, self-monitoring system, the modular G-20 
automatically adapts itself to shifting computational requirements .. . 
automatically scheduling work, assigning input-output devices and com- 
munications channels for maximum efficiency of system information flow. 
The proven Bendix G-20 Computer is in production, installed...a system 
ready today to meet the dynamic requirements of space-age comput- 
ing... backed by The Bendix Corporation’s outstanding capability as a 
supplier of military communication and weapons systems, 


For further information, write: 


Bendix Computer Division 


DEPT. LOS ANGELES 45, CALIF, 





FILTER CENTER 7~ 
0000 ———— 


Semiconductor Inductance Investi- 
gated — Naval Research Laboratory 
scientists, exploring the feasibility of 
using the inertial inductance of a semi- 
conductor diode to produce a semicon- 
ductor inductance, have produced a 
notch filter with a “Q” greater than 
1,000, using a double-base diode in 
combination with an R-C_ network. 
I'he inertial inductance that occurs in 
the base region of a forward-biased P-N 
junction differs from conventional in- 
ductance produced by a magnetic field 
because it appears to be connected in- 
variably with a series and parallel re 
sistance that limits its inherent “Q” 
to less than one. 








>Solar Cell Sorter Developed — 
Machine which automatically measures 
conversion efficiency of silicon solar 
cells and sorts them out according to 
eficiency has been developed by Chrys- 
ler Corp.’s Missile Division, Huntsville, 
Ala., for the George C. Marshall Space 
Flight Center. Device sorts cells at 
rate of 12 per min. into six efficiency 


ranges. 


> RCA Gets New Mass Spectrograph— 
Spark-source spectrograph, de- 
signed to sort out and identify one 
impurity itom among more than a 
billion atoms in only an hour, has 
been delivered to RCA Laboratories 
for use in materials research. New 
instrument, built by Britain’s Asso- 
ciated Electrical Industries, Ltd., is one 
of the world’s most sensitive research 
tools, according to RCA. 


mass 


> Advanced Satellite Telemetry—Ad- 
vanced PCM telemetry svstem, de- 
signed to make PCM more versatile, 
will be developed by Space Electronics 
Corp. under a $93,000 six-month con- 
tract from National Aeronautics and 
Space Administration. System is de- 
signed to operate over a wide range 
of data inputs and will have a 10-bit 
analog-to-digital converter. Important 
phase of development will center 
about effort to come up with a small 
lightweight, low-power analog com- 
mutator. 


> Semiconductor Network Prices to Fall 
—Texas Instruments expects the price 
curve for its solid circuit semiconductor 
networks to drop exponentially in the 
next several years crossing the projected 
flat curve for conventional components 
sometime in 1964. Today, equipment 
made with these integrated circuits costs 
‘five times more than the same unit 
using conventional components, accord- 
ing to estimates by Texas Instruments’ 
engineers (AW June 12, p. 73). 
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P Joint Semiconductor Film Study— 
Battelle Memorial Institute will assist 
Lear’s Solid State Physics Laboratory 
in an evaluation of diodes and tran- 
sistors made by Lear’s technique of 
evaporating thin films of single-crystal 
germanium and other semiconductors 
on dielectric substrates. Lear has tre- 
producibly evaporated germanium films 
on dielectric substrates for some time 
(AW Dec. 5, p. 99), and now Battelle, 
under a $27,000 contract from Lear, 
will evaluate the quality of devices 
which can be made by this technique. 
If diodes and transistors can be evapo- 
rated in this way, it would then be 
possible to evaporate active as well as 
passive film components on a single 
dielectric substrate. 


> National Optical Maser Coordina- 
tion—James Bridges, director of elec- 
tronics, Office of Director of Defense 
Research and Engineering, is attempt- 
ing to organize a committee within the 
Department of Defense to coordinate 
applied research on optical masers. 
The committee would attempt to en- 
courage research on these new devices, 
which, Bridges says, may be one of the 
most significant electronic develop- 
ments in 20 vears. 


> Superpower Tube Development—Kly- 
strons capable of turning out average 
powers in the megawatt region in 
X-band are being developed by Varian 
Associates under a $4-million contract 
from the Army Signal Corps, which 
has responsibility for research and de- 
velopment of tubes needed for the 


Army’s Nike Zeus and Zemar programs. 


> Continuously Monitored Radar—T est 
equipment, known as Narate (Naval Ad- 
vanced Radar Test Equipment), which 
will be integrated into the AN/SPS-39A 
radar aboard the Navy's guided missile 
cruiser USS Albany was recently de- 
livered to the Naval Electronics Lab- 
oratory by Nortronics. The equipment 
is designed to continuously monitor the 
radar and to isolate malfunctions down 
to optimum maintenance level, accord- 
ing to the company. Narate stems from 
Nortronics’ Datico equipment which 
will be used in Polaris submarines. 


> New Bright Film Developed—West- 
inghouse Electric has produced ex- 
tremely thin electroluminescent films, 
using zinc sulfide, which can produce 
a brightness of more than 500 foot- 
lamberts, approximately 10 times the 
average brightness of a_ well-lighted 
room, W. A. Thornton reported during 
a recent spring meeting of the American 
Physical Society in Washington. The 
films, only 1/50th the thickness of a 
human hair, can produce barely visible 
light emission when excited by as little 
is two volts. 


ASTRONOMICAL SATELLITE 


National Aeronautics and Space Ad- 
ministration’s Astronomical Observatory 
will be launched 500 miles into space 
in 1963. It will orbit above the screen 
of Earth’s atmosphere, which distorts 
and absorbs radiation from stellar 
objects. Observations through a 36 inch 
telescope from this vantage point will 
provide astronomical data unavailable 
from any ground-based equipment. 


Initial Stabilization—Within five hours 
after reaching orbit, the Astronomical 
Satellite’s stabilization and control sys- 
tem will eliminate tumbling and roll, and 
orient its optical axis away from the sun. 
Reference to a predetermined star pat- 
tern will verify initial stabilization. 


Accurate Stabilization—Next, the satellite 
will be pointed and held to within 1.0 
minute of arc, using feedback from the 
system’s six star-trackers. Feedback from 
experimental optics will then be used 
to stabilize the satellite within 0.1 sec- 
onds of arc. 

General Electric’s Missile and Space 
Vehicle Department is developing the 
Stabilization and control system for the 
Astronomical Satellite. Similar systems for 
Atlas and Thor re-entry vehicles, and 
Advent and Nimbus satellites have al- 
ready been designed by MSVD .. . a de- 
partment of the G.E. Defense Electronics 
Division. 160-09 


GENERAL @@ ELECTRIC 
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ASTRONOMICAL SATELLITE will orbit beyond Earth's atmospheric haze— 
historic barrier to man’s study of stars. Once this NASA satellite is stabilized 
in orbit, its ground-controlled telescopic and electronic equipment can 
automatically observe, collect and transmit data. The control and stabilization 
system for this orbiting astronomical observatory is being developed by 
General Electric’s Missile and Space Vehicle Department for Grumman Air- 
craft Engineering Corporation, prime contractor for the Astronomical Satellite. 
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HYDRO-AIRE ADVANCED 
HYDRAULIC MOTORS 
PROVE RELIABILITY 


DRIVING FUEL PUMPS 
ON MACH 2+ F4H-1! 


You can bet McDonnell had good reasons to choose Hydro- 

Aire hydraulic motors for this advanced application. The : 1 
first is reliability resulting from optimum design simplicity { : j 
and now proved both in flight and in extensive environ- 0n6 Winans aneeee 
mental tests. Others are reflected in the characteristics of BURBANK, CALIFORNIA 
this typical model, 68-193-079. Displacement: 0.0787 cu. ; 

in. per rev. Torque: 30.4 in. Ibs. at 2800 PSI inlet to outlet i ie, ai ig 
pressure differential and 12,000 rpm. Hp/ Wt. ratio: 3.92:1. ee. 
Life: 1200 hours. Write now for data sheets on available 

models and/or a prompt quote on your specifications. DIVISION OF 
HYDRO-AIRE CAPABILITY BROCHURE. Write on company letterhead for your copy. CRANE 





AS NSO Be Pee ENGINEERING 


CURTISS-WRIGHT glass fiber propeller is tested in gyroscopic whirl rig which induces stresses in excess of normal flight stresses. 


Glass Fiber V/STOL Propeller Is Tested 


icuating the bladder, the 


Low-cost glass fiber propeller for 
V/STOL aircraft has been developed 
and tested by Curtiss-Wright Corp.’s 
Propeller Division. 

Blades weigh about half of equivalent 
hollow-steel or solid aluminum alloy 
blades, the company reports. 

The new propeller design is an out- 
growth of C-W’s work with its Model 
100 and 200 VTOL designs, and has 
been tested extensively in flight on the 
Model 100 vehicle. Wind tunnel and 
simulated flight tests, plus vibration en- 
durance and ground erosion runs have 
been a major feature of the develop- 
ment program. 


Commercial Market 


As a result, the company says it is 
now readv to tackle the commercial 
market for these new tvpes of propel- 
lers, demanded by the unconventional 
flight regimes of V/STOL aircraft. 

Basic structural material is glass fiber 
weave with cither uni-directional or bi- 
directional fiber orientation. Seamless 
monocoque blades are molded in- 
tegrally with a steel blade root for at- 
tachment to the hub. Blade is held to 
the shank mechanically, so that bond- 
ing between the plastic and the steel is 
an extra. 
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Two fundamental configurations have _ bea 
been developed; sandwich-wall con- ] 
struction, generally to be recommended 
for larger blades, and foam-filled, for 
smaller blades. Choice of the tvpe de 
pends primarily on the specific appli- 
cation; construction type influences 
both stiffness and deflection of the 
blades. 

Fabrication technique is unusual and 
involves a flexible bladder, held in a 
core mold and filled with lew-density 


+} 
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held ater removal from 
This shape then serves 


| for further lay-up of the 


ers of various sizes of 
ind bi-directional fibers 
und the mandrel. If the 
to be sandwich-wall, 
are added during the 


area is filament-wound 





TWO TYPES of blade construction are shown; sandwich-wall construction (upper) tecom- 


mended for large blades and foam-filled (bottom) ft 


I 


iller blades. 
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MIL/SPEC 


GM-O7-59-2617A 


...Lmplemented by Capehart’s INTERDICT GROUP 


A veritable thicket of specifications has grown up around radic frequency interference measurements. Speci- 
fication GM-07-59-2617A appears to be one of the thorniest. If you are having problems implementing this, or are 
experiencing any other difficulty connected with RFI, contact the INTERDICT Group from Capehart. 


INTERDICT (for Interference Detection and Interdiction by Countermeasures Team) is a unique service. It 
began with the numerous field studies our engineers were carrying out. It grew into a series of mobile RFI measure- 
ment vans, an expanded force of engineers, a manual on RFI prediction by mathematical procedures, cognizance of 
all current military and industrial communications/electronic equipment, and formal organization into a team led 
by. Dr. Joseph Vogelman, widely-known authority on RFI detection and elimination. 

The engineers from INTERDICT are completely competent to aid in establishing: systems analysis, design 
limitations, criteria and test procedures. Follow through by INTERDICT engineers in the actual performance of these 
tests assures complete implementation of GM-07-59-2617A or any other relevant MIL Spec*. They have performed 
numerous systems and site analyses resulting in the prediction, detection and elimination of interference at such 
complex sites as Cape Canaveral and Vandenberg AFB, frequently before r-f interference occurred. They can offer 
you studies of this magnitude, or of very limited application, depending on your needs. INTERDICT possesses the 
men, the vans, the materiel, and the experience to analyze a complete proposed missile system, an individual site, or 
a single piece of installed equipment. The “package” can be tailored to the requirement. 

The INTERDICT Group analyzes a proposed system for all r-f radiation sources, makes the necessary field 
measurements, predicts and determines the causes of interference, and recommends the proper remedial action. Should 
this latter require any equipment not commercially available, Capehart’s quick-reaction engineering and model shop 
can provide what is needed very rapidly. 

Capehart’s INTERDICT offers the first world-wide packaged service to analyze and counteract radio frequency 
interference. It also provides for elimination of electromagnetic radiation hazards to personnel and materials such as 
squibs, ammo, fuel. All service is performed in compliance with applicable MIL Specifications such as that noted. 


To avail yourself of these unusual services, contact: 


wy 


*Such as MiL-I-26600, I-6051, T-9107, S-10379, eta 


CORPORATION 


INTERDICT GROUP, Dept. A-1, CAPEHART CORPORATION 
87-46 123rd Street, Richmond Hill 18, New York © HIckory 1-4400 








around the steel shank on a controlled 
schedule and specified tension. 

“Special techniques’”—presumably a 
proprietary portion of the process 
tighten the fibers so that the material 
can be molded free of wrinkles. Curing 
is done in a heated hydraulic press; 
during the cycle, the vacuum in the 
bladder is replaced with nitrogen under 
pressure to produce a finished seamless 
blade. 

Studies on lightweight propellers be- 
gan in 1956, and in Februarv, 1958, 
the company’s designers started work 
on the seamless blade tvpe. Initial 
blade was formed in August, and the 
first propeller was wind-tunnel tested 
in September, 1958. From October 
through December, the company ran 
full propeller tests on its gyroscopic test 
rig, which simulates the vibratory stress 
conditions of V/STOL. aircraft pro- 
pellers. First runs on the Model 100 
VTOL test vehicle began in January, 
1959. 

Parallel effort to propeller develop- 
ment was a materials and process con- 
trol program aimed at finding steady- 
state and vibratory stress limits of the 
glass fabric material. Fatigue tests, 
most of which were carried out to 50 
million cycles, were made on basic ma- 
terial samples. The blades themselves 
have been tested bevond 100 million 
stress cvcles. 

Curtiss-Wright cites the usual ad- 
vantages of glass fiber construction— 
lower cost because of fabrication tech- 
niques, lighter weight because of the 
better strength-density ratio of the ma- 
terial, control of mass and stress distri- 
bution by arrangement of material, low 
notch sensitivity, freedom from corro- 
sion, high damping characteristics. The 
company says de-icing gear can be built 
in if desired, and that less electrical 
power is required for de-icing because 
of reduced conductive losses through 
the material. 

Leading-edge abrasion protection can 
be provided depending on needs. 

Similar approach to the design of 
helicopter blades has been taken by 
Kaman Aircraft (AW Apr. 10, p. 67). 


Air-India to Acquire 
Turbojet Test Plant 


Air-India will have its own turbojet 
overhaul and testing facilities completed 
by 1962, according to an airline spokes- 
man. 

[he new plant will be located in 
Bombay, will cost approximately $l,- 
050,000 and will cover an area of 62,- 
000 sq. ft. The plant is expected to be 
able to service engines up to 30,000-Ib. 
thrust and will be able to overhaul 10 
Conway engines per month. 

Rolls-Royce currently performs over- 
haul servicing for the Indian carrier. 
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Manned rocket flight is not new to Rocket Power Inc. 
Since 1958 the rocket catapult “ROCAT’, an emer- 
gency system pioneered by RPI, has enabled flight 
crews to escape from supersonic aircraft. ROCAT, 
canopy actuators, leg-arm positioners and/or man- 
seat separators are standard RPI equipment on the 
B-58, A-3J, F-104, F-102, T-2J and F-8U. In 1960, 
Rocket Power played a major role in the development 
of the Convair-designed “B Seat” (pictured above) 
for the F-106. 

In addition to producing operational equipment for 
today’s aircraft, RPI is working on second-genera- 
tion, encapsulated, and other fully-automated escape 
systems. This engineering support is available to help 
solve your ballistic/rocket problems. Call RPI, today. 


FOR COMPLETE DATA on Rocket Power escape systems and propeliant- 
actuated devices, write for Technica! Bulletin #1300. 


NER INC. 
FALCON FIELD /MESA, ARIZONA 


OFFICES: Pasadena / Dayton /Wa 
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Italy, Germany Display V/STOL Mockups at Paris Show 


gtip pods which would con- 
1 the design. Cutaway draw- 


German Focke-Wulf V/STOL mockup above, displayed at the 24th Paris International Air Show 
tain six lift engines covered by panels. Rolls-Royce RB. 162 lift engines probably would be incorpor 
ing of Italy’s Fiat G.95 V/STOL fighter (AW May 22, p. 75) below, shows incorporation of additional lift engine. Original plans called 
for four, two in the forward fuselage section and two aft. A fifth engine has been added in the fuselag 
the two main powerplants envisioned is shown in the drawing. Plane is Fiat’s entry in NATO V/STOI! 


enter section. Only one of 
se-support fighter competition. 





Aj F 2 T ‘ f are Lt. Gen. Bernard A. Schriever wi be inder of U.S. Forces in 
Ar orce ransiers be promoted to full general | will 1pal mmander of the Fifth 
remain as commander of the Ai Air | 


" T » € ‘ 
lop-Ley el Ge nerals Svstems Command Edward J. Timberlake, 


Washington—Air Force has _ reas Lt. Gen. Truman H. Landon will of U.S. Air Forces in 
signed several general officers in one he promoted to general and will |! promoted to lieutenant 
of its periodic series of transfers among come commander of U.S. Au succeed Gen. Landon 
top-level posts and following the nomi- in Europe succeeding Gen. F1 f of staff-personnel 
nation of Gen. Curtis FE. LeMay as Smith, nominated vice chief of s Vi Gordon A. Blake, vice 
chief of staff Lt. Gen. Francis H. Griswold, vice ific Air Force, will be 

Gen. Samuel E. Anderson, com commander of Strategic Air Command, itenant general and will 
m:.nder of the Air Force Logistics Com will become commandant of the Na ymmander of Conti- 
mand, formerly the Air Materiel Com tional War College in Washington mand 
mand, will become air deputv to Gen. Succeeding Griswold will be Lt. Gen Gabriel P. Disosway, 
Lauris Norstad, supreme allied com John P. McConnell, now commander e member, military 
mander in Europe. Lt. Gen. William — of the SAC Second Air Force ison division of the 
F. McKee, now vice commander of Lt. Gen. Jacob E. Smart ctical \ svstem Evaluation Group, 
AFLC, will succeed Gen. Anderson. Air Command vice commander, wi vil t to lieutenant general 
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In early 1960, American craft pierced the North Pole in two elements. Fathoms below solid ice, the USS Sargo 


probed unerringly to ‘90 North’; miles above, a GAM-77 missile on a B-52 pinpointed the featureless goal. Both 


~ used Inértial Navigation systems by Autonetics —where today’s results pave the way for tomorrow's breakthroughs. 


- Electromechanical Systems by A u Le) n ey? j ' @- Ss Gi Division of North American Aviation 








and become vice commander of ‘lacti- 
cal Air Command. 

Maj. Gen. Kenneth B. Hobson will 
be promoted to lieutenant general and 
will be assigned as vice commander of 
Air Force Logistics Command. Maj. 
Gen. Troup Miller, Jr., vice com- 
mander of the Air University, will be 


seu AB i ie 
MODEL of German two-place DFS 582 powered glider is displayed at Paris Air Show. 


general and 
uni- 


promoted to licutenant 
will become commander of th¢ 
versity. 

Maj. Gen. Robert H. Terrill, now 
commander of the Air Proving Ground 
Center, will be promoted to lieutenant 
general and assigned as vice commander 
of Air Defense Command. 


DFS 582 to Have 4-hr. Endurance 


Paris—Production models of West 
Germany's two-place DFS 582 high 
iltitude powered glider, the equivalent 
of a small-scale Lockheed U-2 (AW 
May 29, p. now under con 
struction at Flugzeugbau in 
Bremen. 

Designed by Munich’s Institute for 
Aeronautics, the aircraft are on order 
by the West German Ministry of 
‘Transport and are officially said to be 
designed to conduct high-altitude 
weather and radiation research missions. 

Design specifications call for the DFS 
582 to make a powered climb to 60,000 
ft. within 30 min. and to have a non 
powered loiter capability of approxi- 
mately four hours. For descent there is 
30 min. reserve fuel for the aircraft’s 
3,000-Ib.-thrust Pratt & Whitney 
JT12A-6 to permit the pilot to make a 
powered approach at landing. Maxi- 
mum range is 1,800 mi. 

The JT12A is housed in the rear 
fuselage section. An inlet duct located 
on either side of the fuselage just in 
front of the wings is extended during 
powered flight, retracted flush with the 
fuselage during the glide phase to ob- 
tain better acrodynamic flow. 

With a maximum gross weight of 
9,300 Ib., the DFS 582 has a maximum 
payload of 4,000 Ib. The instrument 


- 
£6), are 


Weser 
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package is located immediately behind 
the two-place cockpit. and 
wings are of bonded light metal sand 
wich construction with honevcomb 

Maximum speed of initial production 
versions will be within the Mach 
Mach .4+ range, but ultimate 
specifications call for Mach .¢ 

The straight wing has a span of 98 
ft. and an aspect ratio of 20 


General Dynamics Will 


Retain Convair Name 


Retention of the 
least for its commercial aircraft is plan- 
ned by General Dynamics Corp., and it 
has changed the new name of the 
former Convair San Diego division to 
provide for this. 

In the reorganization dissolving the 
former Convair Division (AW May 8, 
p. 45) General Dynamics had renamed 
the San Diego operation General Dy 
namics/San Diego. Since then, the 
name has been altered to General Dvy- 
namics/Convair. 

The Convair name may als« 
in militarv aircraft and missile 
tions, but the corporation policy on 
this has not been formulated vet. 
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| WHERE RELIABILITY 1S 
PRIME REQUISITE... 


KLIxON 


CUSTOM-DESIGNED 
SWITCH PACKAGES ! 


4 


TUAL SIZE) as mounted 
n switch assembly 
5 amps resistive; 
28 vdc 


The smallest, HERMETICALLY 
SEALED, precision-calibrated, snap- 
acting tch ever designed is the 
f custom-designs like the mis- 
separation switch assembly 
her KLIXON switch pack- 
ages have been specified for guidance, 
ground support, firing circuits, commu- 
lipment and similar critical 
functions in the Polaris, Pershing, 
Minuteman, Redstone, Discoverer, 
Samos, Midas and Centaur Missiles... 
where reliability is prime requisite! 
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METALS & CONTROLS INC. 
2806 Forest St., Attleboro, Mass. 
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3-AXIS 
FLIGHT 
SIMULATOR 





A CONTROLLED FLIGHT PLATFORM 
IN YOUR LABORATORY ASSURES 
SYSTEM ACCURACY AND STABILITY 


® Creates identical dynamic motion 
of missiles and aircraft. 


@ Unequaled in range of smooth, 
dynamic performance. 


® Large voiume, high inertia loads 
evaluated at minimum cost 
and maintenance. 


Evaluation and testing of guidance 
systems, including their stabilization 
and control unit, can be performed 
conveniently and easily under con- 
trolled, laboratory conditions. When 
used in conjunction with an analog 
computer, the Model 140 Flight 
Simulator subjects the angular-posi- 
tion and angular-motion-sensing in- 
struments of the guidance unit to 
the same dynamic motions encoun- 
tered in flight of the actual missile 
or high-performance aircraft. This 
type of simulation, using the actual 
control components under identical 
flight conditions, assures accuracy 
and stability of the control system in 
flight performance. 


The Model 140 Simulator con- 
sists of three hydraulically-driven 
gimbals that translate computer or 
other signal-source voltages into 
roll, pitch, and yaw positions, veloc- 
ities, and accelerations by means of 
a position-feedback servo system. 
One of the most important features 
of the Model 140 Flight Simulator 
is the extremely high ratio of maxi- 
mum-to-minimum, smooth, con- 
trolled rates. 


Write for full information 





CALIFORNIA 
TECHNICAL 
INDUSTRIES 


@® DIVISION OF TEXTRON INC. 
BELMONT 2, CALIFORNIA 








Foremost in Automatic Testing 
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Convair have been named presidents of 
the new General Dynamics divisions 

and senior vice presidents of the corpo- 
ration. They are: 

e J. R. Dempsey, General Dynamics/ 

Astronautics. 

e Charles F. Horne, General Dynamics 
Pomona. 

e Frank W. Davis, General Dynamics/ 

Ft. Worth. 

© Robert C. Loomis, General Dynamics 
Convair. 

All were former Convair vice presi- 
dents. In their new titles, they report 
to C. Rhoades MacBride, General Dy- 
namics executive vice president in 
charge of the western divisions. 

Other changes include appointment 
of Robert H. Biron, fermer vice presi- 
dent-administration for the Convair 
Division, as corporate vice president- 
industrial relations, and Roy R. Brew- 
ton, director of government accounting; 
Chester L. Meador, director of con- 
tracts, and Stanley E. G. Hillman, di- 
rector of material, all corporate-wide 
positions at San Diego. 


PRODUCTION BRIEFING 





North American Aviation Space and 
Information Systems Division has a 1 3- 
month Air Force study contract to im- 
prove optical satellite observation and 
prediction techniques. 


Curtiss-Wright Corp. has consoli- 
dated its propulsion activities under the 
direction of the Wright Aeronautical 
Division, Wood-Ridge, N. J. Purpose of 
the move is to coordinate propulsion 
and development programs. 


Kincheloe AFB, Mich., became the 
first site to be equipped with Boeing 
Bomarc B surface-to-air missiles earlier 
this month. 


Federal Aviation Agency issued type 
certificates for the Pratt & Whitney 
JT3D-3 turbofan engine and_ the 
JT3C-12 turbojet. The JT3D-3 is an 
uprated version of the previously cer- 
tificated JT3D-1. 


Dunn Engineering Corp., Cam- 
bridge, Mass. has received a $100,000 
contract from USAF’s Holloman Mis- 
sile Development Center for equipment 
to test extremely sensitive gyroscopes in 
missile inertial guidance systems. 


Waltham Laboratories of Sylvania 
Electric Products, Inc., Waltham, 
Mass., a subsidiary of General Tele- 
phone & Electronics Corp., has received 
a multi-million dollar contract from the 
Bell Telephone Laboratories for the de- 
velopment of an advanced radar design 
for possible future incorporation into 
the U. S. Army’s Nike Zeus anti-missile 
missile system. 


ITT Federal Laboratories, Ft. 
Wayne, Ind. has received a USAF 
contract to study possible designs of 
automatic, standardized equipment for 
testing and checking out inertial guid- 
ance systems under the Air Force’s new 
Project VATE (versatile automatic test 
equipment) which has as its objective 
the standardization and automation of 
USAF’ missile test equipment. 


Kollsman Instrument Corp., Standard 
Kollsman Industries, Chicago, IIl., has 
been selected by General Electric Co. 
to develop and manufacture six star 
trackers for each of three Orbiting As- 
tronomical Observatory (OAQ) space- 
craft now being built by Grumman 
Aircraft Engineering Corp. for a sched- 
uled launching in 1963-64. 


E. I. du Pont de Nemours and Co., 
Wilmington, Del. has received a $5- 
million contract from USAF’ for re- 
search and development work in the 
field of high-energy solid propellants. 
Research will be conducted at du 
Pont’s Eastern Laboratory, Gibbstown, 
N. J., for the Air Force Flight Test 
Center, USAF Systems Command, Ed- 
wards AFB, Calif. 


General Electric’s Flight Propulsion 
Laboratory Dept. has been granted a 
$300,000 contract by NASA for a study 
on electrical space power generation. 
Contract covers study of turbines for 
use with nuclear turbo-generator sys- 
tems. The heat transfer characteristics 
of metallic working fluids for this svs- 
tem are currently being studied by the 
GE laboratory under an earlier NASA 
contract. 


Paul D. Jett Co. of Lakeland, Fla., 
has been awarded a $527,743 contract 
by Army Corps of Engineers to install 
69,000-volt power lines at Complex 37, 
the second National Aeronautics and 
Space Administration Saturn pad. 


Avco Corp.’s Nashville Division, 
Tenn., will build componcets for 18 
additional Convair 990 jet ‘transports 
under a $4-million contract from Gen- 
eral Dynamics. The subcontract pro- 
duction includes vertical and horizontal 
stabilizers, elevators, rudders and wing 
inboard leading edges and outboard 
trailing edges. 


Automation Industries, Inc.’s Re- 
search Division, Manhattan Beach, 
Calif., will investigate ultrasonic meth- 
ods to inspect complete solid-propellant 
missiles after delivery from factory and 
at launching sites under a $125,000 
R&D contract awarded by Navy's 
BuOrd through Hercules Powder Co. 
The program runs through 1961] and 
is concerned primarily with a Phase I 


Study. 
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THE AIRESEARCH GULFSTREAM 


COMPLETION PROGRAM 


This extensive completion program at AiResearch And our highly experienced, w: juipped radio and 
Aviation Service for Grumman’s new prop-jet corpo- electronics departments desis 1 execute the most 
rate transport includes: custom business interiors... modern installations. 
soundproofing...radar...radio...autopilot... By using a full-scale mockup e fuselage section 
instrumentation... paint... maintenance. we are able to prefabricate components for the 
AiResearch personnel have been factory trained for Gulfstream to expedite deliver e. And AiResearch 
this special program. Expert craftsmen utilize the guarantees the completion we f your aircraft. 
newest materials and processes in building and install- AiResearch has more experi pressurized air- 
ing lightweight, fully stressed furniture, lounges, craft than any other modificat 
galleys, lavatories and other appointments custom Write, wire or telephone for « 
designed for the individual Gulfstream purchaser. information, including brochur 
Our acoustical engineers have developed three indi- the AiResearch Complet 
vidual degrees of soundproofing installations for the Program forthe Grumma 


Gulfstream to insure the comfort level you desire. Gulfstream. 


CUSTOM INTE 
GRUMMAN GULFSTRE A 
CREATED 
AiResearch Aviation Service Company 


wv 
(THE CARRETY ComPoRaTiION 
~ 


Grumman Gulfstreams undergoing a custom tailored completion 
program at the AiResearch Aviation Service Company facility. 


CORPORATION 


AiResearch Aviation Service Division 


International Airport, Los Angeles, Calif. * Telephone: ORegon 8-6161 
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No 
| Compromise! 


Only Fenwal 
Can Satisfy All 
ie Your Fire and Overheat 
: Detection Needs 





Another 
example of how 


Fenwal and only Fenwal can offer you an objective solu- 
tion to your fire and overheat detection needs. 

Why? ... because Fenwal is the world’s only manufacturer 
of all three types of aircraft and missile fire and overheat de- 
tection devices. 

By calling in a Fenwal engineer — right at the design phase, 
he will work with you in helping you to specify the right sys- 
tem to meet your detection requirements... 

Suppose your requirements call for Unit Fire Detectors — 
you can rely on Fenwal because there are more Fenwal Unit 
Fire Detectors in flight operation than any other unit detec- 
tion system... 

If your requirements call for a Continuous Fire Detection 
System — here too, Fenwal can fulfill your needs because 
Fenwal manufactures the only discrete sensing, non-averag- 
ing type of continuous detection ... 


Surveillance? Only Fenwal can offer you a variety of sur- 
veillance approaches, and recommend the one best for you. 


It makes sense to talk to Fenwal first concerning fire and 
overheat detection needs . . . at the design phase. A Fenwal 
engineer can help you solve almost any in-flight detection 
problem. He has the experience and the complete line of 
products. For information on how fast a Fenwal engineer 
can help you... . write Fenwal Incorporated, 127 Pleasant 
St., Ashland, Massachusetts. 











DETECTS TEMPERATURE ... PRECISELY 
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SCIENTISTS AND ENGINEERS: 


Follow-On Atlas Programs Mean New, Long 


Now operational, the Atlas weapon system stands as a 
unique symbol of scientific, engineering and military 
achievement. The design, development and testing of this 
reliable missile was an undertaking of immense complexity. 


Scientists and engineers at Convair/ Astronautics worked con- 
stantly at the most advanced state of the various arts involved. 
Boldly, they introduced and proved entirely new concepts of 
rocketry, and in record time they developed the Atlas 


The same depth of imagination and technical daring is now 
at work modifying and adapting this sophisticated machine 
for a variety of civilian and military space missions. Dozens 
of specialized orbiting and inter-planetary vehicles will de- 
pend upon the power of Atlas to thrust them into space. 
[hese programs reach far into the future and require the 
skills of highly resourceful engineers and scientists in many 
technical disciplines 

Atlas is the free world’s first intercontinental ballistic mis- 
sile; the first missile to travel more than 9,000 miles across 


CONVAIR / ASTRONAUTICS 





the earth’s surfa 
Atlas marked the 
control and it was 
Many more “‘first 
are the sort of in 
tribute ideas and 
mastery of space 
common interest. 
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Relations Admin 
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ig-Range Opportunities. 


‘face; the only one to lift itself into orbit. 
he first use of swivel engines for directional 
vas the first to use airframe skins as fuel cells 
rsts” lie ahead for this reliable rocket. If you 
inventive engineer or scientist who can con- 
id solutions to the problems surrounding the 
ice, you and Convair/Astronautics have a 


st. 


st of the details on this and the following 
convenient inquiry card. If the card has 
or if you wish to furnish or request more 
iation, write to Mr. R. M. Smith, Industrial 
linistrator-Engineering, Mail Zone 130-90, 
nautics, 5657 Kearny Villa Road, San Diego 
ou live in the New York area, please contact 
nager of our New York Placement Office, 
laza, CIrcle 5-5034.) 
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An 
important 


message for 


Scientists and 


Engineers 
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Convair Astro 
fornia, the thi 
United States. 
Mexican borde 
of Los Angeles. 


Immediate ope 
SCIENTISTS & 
or Sc.D for ele 
puter analysis < 
development. 
ELECTRONIC D 
tems and data t 
automatic contr 
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MECHANICAL I 
ics, hydraulics, a 
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bility analyses at 
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SIS) Specialists 
function from a: 
cal approach to 
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background, wit 
essential. Assign 
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including equipn 


CONVAIR / 


ENGINEERS AND SCIENTISTS 


ronautics is located in San Diego, Cali- 
hird fastest growing community in the 
s. It is situated 10 miles north of the 
‘der and a little over 100 miles south 


es. 


enings exist in the following areas: 

& ANALYTICAL ENGINEERS with Ph.D 
slectronics and physical research; com- 
s and application; and instrumentation 


DESIGN & TEST: communication sys- 
a transmission design; logical circuitry; 
itrol systems; and electronic packaging. 
propriate experience required. 

DESIGN: BSME or AE for pneumat- 
, and fluid systems design and test. Also 
ind missile structures designers. 

BSEE, ME, or AE to perform relia- 

and test both in San Diego and offsite 


SYSTEMS (MAN/MACHINE ANALY- 
ts capable of evaluating the personnel 
a systems standpoint. Requires analyti- 
to applying manpower to an existing 
-ustomer level. Broad technical systems 
vith emphasis on human relations is 
gnments involve analysis of manpower 
ind applications for a weapon system, 
pment, procedures, time studies, logis- 


/ ASTRONAUTICS 


tics and training. Degree required, preferably in 
dustrial engineering, business administration 
industrial psychology 

ENGINEERING WRITERS with 2 years college and 
years experience in preparation of TCTO’s; Oper 
tions, Maintenance and Overhaul manuals. 

BASE ACTIVATION: Design or liaison engineers wit 
BS in ME or EE and experience in electrical or n 
chanical systems are required for liaison work 
missile launching complexes, or design support w 
on launch control equipment, propulsion systems 
automatic programming and missile checkout equi 
ment operations. Assignments are at Salina, Kansas 
Lincoln, Nebraska; Altus, Oklahoma; and Abilen 
Texas. Also some openings in San Diego. 

FLIGHT TEST: BS in AE, ME or EE for analysis 
flight test data, and systems performance analys 
leading to flight test reports. Background in instru 
mentation and testing desired. 

If you desire to become part of this great team, 
urge your prompt inquiry on the attached Engineerir 
Placement Inquiry. 

Technical openings also exist in other specialt 
Write Mr. R. M. Smith, Industrial Relations Admin 
trator-Engineering, Dept. 130-90, Convair Ast? 
nautics, 5657 Kearny Villa Road, San Diego 
California. (If you live in the New York area, pli 
contact T. Cozine, manager of our New York 
ment office, CIrcle 5-5034.) 
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Defense Is Evolving New Weapon Plans 


By Craig Lewis 


Current and future impact of wea- 
pon system planning and changes in 
management policy emerging from the 
early months of the Kennedy Adminis- 
tration were outlined recently by Pen- 
tagon officials to the annual Aerospace 
Industries Assn. board of governors’ 
conference at Williamsburg, Va 

Deputy Defense Secretary 
Gilpatric discussed _ present 
plans and future possibilities and 
Joseph S. Imirie, assistant Air Force 
secretary for materiel, described man- 
agement trends toward better inte- 
grated, “package” systems. Imirie also 
explained the impact on industry of 
the recent Air Force Systems Com- 
mand-Logistics Command _ reorganiza- 
tion. 

Gilpatric cautioned against taking 
his remarks as firm Defense Depart- 
ment commitments, and he observed 
that “it is too early for Mr. McNamara 
and me to be very clear even in our 
own thinking.” But his discussion 
clearly indicated some of the directions 
this early thinking is taking. 

For the strategic mission, Gilpatric 
reiterated the long-standing plan for a 


Roswell 


W capon 


mixed missile-manned bomber force 
through the 1960’s with increased em- 
phasis on solid propellant rockets. But 
he indicated that Defense is considering 
a long-endurance, subsonic alternative 
to the North American Mach 3 B-70 
as the manned bomber for the late 
years of the decade, and he cast doubt 
on the development of any new strategic 
ballistic missile system unless 
a “dramatic” breakthrough in solid fuel 
chemistry. 


there is 


Manned Bombers 


Bocing B-52s and Convair B-58s, 
along with the penetration aids already 
developed or planned, are the only mod- 
ern bombers currently programed for 
this mixed force and they are likely to 
remain in service through the end of 
the decade. Defense does not “pres- 
ently plan” to buy any more of these 
bombers, even though Congress has 
authorized further production, Gil 
patric said. 

But he left the door open for a 
change. “I use the words ‘present, 
plan’ advisedly; future events might 
change the plan,” he said. 

Gilpatric also noted that “for the 
next few years at least” there is con- 


siderabl xibility inherent in the still 
sizable B B-47 force. Both the 
Eisenho ind Kennedy Administra- 
ggled the planned phase- 
for this bomber to retain 
in critical periods. 
g Defense Department's ap- 
B-70 program, Gilpatric 
ircraft development will 
ffect, “buying an option” 
weapon system develop- 
billion instead of the es- 
billion needed to run a 
ipon system development 
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proach 
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on full 
ment for 
timated 52 
complet 
progr im 
Phi ch preserves freedom of 
ense and does not com- 
to ballistic missiles as we 
lay.” Gilpatric said the 
ll] continue to welcome 
pts for strategic delivery 
mise improvement over 
But he warned: 
tance of new concepts for 
product nd for introduction into 
the inv 1f deployed weapon sys- 
tems must ever, be a decision based 
on cost tiveness comparisons of 
the vari tems that might be ap- 
plied t« mission during the same 
time per Furthermore, these cost- 
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mit if 


B-58 Tests Downward-Ejection Escape Capsule 
B-58 with modified escape capsule pod, now undergoing downward-ejection tests, lands at General Dynamics/Ft. Worth base. Upon 
completion of downward—and upward—ejection tests, all B-58s will be equipped with escape capsules designed to protect crewmen from 
weather and wind blasts during ejection up to and beyond Mach 1. 
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A sheet of aluminum or stainless steel foil 


no thicker than (0.003”) Y 
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when formed “~ \“ \“ \“ \ or corrugated /YY YU V"°. 








and made into sandwiches ~~ = FWA/V/V7_ provide 





uniquely qualified to bring broad experience, imagination, 


and unusually advanced manufacturing facilities, 


A division of Midland-Ross Corporation Ny: = | 


heat exchangers + pneumatic controls + cryogenics + duct couplings »* combustion equipment + ground support 
HOME OFFICE: 4200 Surface Road, Columbus, Ohio; * DISTRICT OFFICES: FT. WORTH, 2509 W. Berry St. * LOS ANGELES, 6214 W. Manchester Ave. 
ARDMORE (Phila.) Suburban Square Bidg. * WEST HARTFORD, Conn., 1007 Farmington Ave. * WASHINGTON D.C., 4606 East-West Highway 





effectiveness comparisons must be made 
with full accounting of such factors as 
the lack of a man in a ballistic missile.” 

Among approaches visualized for fu- 
ture manned systems, Gilpatric men- 
tioned low-level penetration aircraft, an 
improved high-altitude bomber and 
“an aerodynamic-type vehicle in the 
rarified atmosphere. Manned maneu- 
vetrable space vehicles are not beyond 
speculation.” 

In the same period as the B-70 is 
to be operating, he pointed out that 
a “‘stand-off” bomber could be devel- 
oped. This could be a low-speed, long- 
endurance airborne launching platform 
carrying an advanced air-to-ground mis- 
sile of the Skybolt type. 

This is similar to the Dromedary 
concept proposed several years ago. It 
would probably evolve as a turboprop 
aircraft with endurance ranging up to 
two days, and it might have the flexi- 
bility to perform defensive functions 
(AW June 12, p. 266). 

Airborne command and control posts 
are a requirement, but Gilpatric said 
this need probably can be met by adapt- 
ing a transport or a stand-off bomber 
type. 

Dyna-Soar is being accelerated in de- 
velopment as a research vehicle, but 
Gilpatric noted that it has not been 
committed beyond the first phase and 
that “it is unclear at this time whether 


Dyna-Soar will ever be reduced to a 
military weapon system.” 

The planned 13-squadron USAF- 
Convair Atlas and reduced | 2-squadron 
USAF-Martin Titan programs will be 
completed, but Gilpatric made it clear 
that solid fuel missiles—primarily the 
Navy-Lockheed Polaris and USAF- 
Boeing Minuteman—hold higher inter 
est for the new Administration. He 
said efforts to improve their perform- 
ance will continue and “at a somewhat 
lower priority, we also look forward 
to some improvement in the Titan II 
weapon system.” Titan II also is to 
be used in the space program 


Missile, Space Market 


“Unless we can achieve a dramatic 


breakthrough in a solid fuel chemistry- 
and this is a possibility which should 
not be excluded—it is difficult to visu 
alize an entirely new strategic ballistic 
missile development in the near fu- 
ture,” Gilpatric said. “As you have 
heard, there has been a lot of talk 
about a mid-range land-based tactical 
ballistic missile, for which there is not 
vet, however, a firm requirement 
“There may also develop a future 
requirement for a surface ship-based 
ballistic missile—perhaps either Polaris 
or some new solid fuel missile, but it 
would have to have a much better cost 


effectiveness ratio than the proposed 
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FOR AIRBORNE OPTICAL SYSTEMS 
& THOSE REQUIRING LOW INERTIA 


illustrated: Lightweight concave spherical 
mirror, 16” dia; radius of curvature, 11”; 
thickness, 4”; Weight, 5 Ibs., 4 oz. If of conven- 
tional solid fused quartz, it would weigh 41 Ibs.! 


WE ALSO MANUFACTURE 


Low Cost INFRA-RED OPTICS 


Domes @ Windows @ Lenses © Prisms ©® Mirrors 
to extremely close tolerances 


Send your specs for immediate estimate to: 


PRECISION LAPPING Company, Inc. 


34 Clinton Ave., Valley Stream, L.1., N. ¥.- LOcust 1-2770 
| shi ae LL cL 
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WHEN YOU THINK OF SWITCHES OR 


Manufacturers of a full line of switches, 
applications. All standard units stocked 


controls and 
for immediat 


NDICATOR LIGHTS, THINK OF US, PLEASE. 


rt 


CONTROLS COMPANY ic OF AMERICA 


CONTROL SWITCH DIVISION 
1420 Delmar Drive, Folcroft, Pennsylvania LUdiow 3-2100 
4218 W. Lake Street, Chicago, Illinois VAn Buren 6-3100 
139 Ilinois Street, El Segundo, California 4 SPring 2-2502 


for all military and commercial 
ry by leading parts Distributors. 





New Powers of Decision for Men in Command 


For military commanders and governmental leaders this is a new era of decision and control. Many of their decisions 
and actions must be made with great speed as events occur. They must be based on huge amounts of information. And 
they affect world-wide and continental forces. To help command groups exercise their powers of decision and control, 
a new technology has been developed—large-scale systems that involve automated information processing assistance. 
= Acting in the public interest, we have made major contributions to a number of these systems. SAGE was the first. 
The SAC Control System is in development. And we are beginning work on two other extremely large systems. Our 
main efforts are in analysis and synthesis of these systems, training men for their use, instructing great computers on 
which the systems are based—and research into future generations of these systems. # In developing these systems we 
follow a close interdisciplinary approach. Operations Research, Engineering, Computer Programming and Human Factors 
are the essential disciplines. Our expanding programs have created a number of new positions at our facilities in Santa 
Monica, Calif., Lexington, Mass., Washington, D.C., and Paramus, N.J. Inquiries are invited from those who wish to 
contribute to this new technology. # All qualified applicants will receive consideration for employment without regard 
to race, creed, color or national origin. # Address Mr. Robert L. Obrey, SDC, 2432 Colorado Ave., Santa Monica, Calif. 
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Grumman Shows A2F’s Conventional Weapon Armament 


Two-place carrier-based Grumman A2F low-level attack bomber designed for nuclear or conventional weapons displays its con- 
ventional armament of Aero 7D rocket launchers with 19 rockets (front row, short capsule); Aero LAU-10A package of four 5-in. 
Zunies (front row, long capsule); Mk. 83 1,000-Ib. and Mk. 84 2,000-Ib. bombs. In the rear (white) ar 
under the wing in clusters of three are 500-Ib. bombs. 


studies are continuing under Project 
Defender at a current spending rate of 
over $100 million a year. 

Gilpatric stressed the new Pentagon 
policy of using the tri-service approach 
in developing new aircraft (AW June 
12, p. 36). “We have no choice but 
to reduce to a practical minimum the 
number of different types of tactical 
aircraft we undertake to develop and 
produce,” he said. 

“There simply is not enough volume 
in the offing to justify a large number 
of different types, and we cannot afford 
to pay the high premium on short pro- 
duction runs of very complex aircraft.” 

Gilpatric conceded that it might be 
impossible to design a single aircraft 
to cover all the tactical needs of the 
services, but he said it should be possi- 
ble to develop one aircraft for all sim- 
ilar missions. ‘Thus, the tri-service 
fighter now in the planning stage 
should be able to perform air superi- 
ority, interdiction and reconnaissance 
roles for all the services if it can be 
made compatible with carrier operation. 

A second tactical fighter might be 
required for the close-support and light 
attack role, he said, “provided this air- 
craft is needed in large numbers and 
can be produced considerably more 
cheaply than the larger and more so- 
phisticated fighter.” 

Observing that inter-theater airlift 
requirements are “pretty well in hand” 
with the orders for C-130Es and C-135s 
and development of the C-141, Gil 
patric said limited and “cold” war re- 
quirements call for development of ve- 
hicles to improve local air mobility. 
Here again, the tri-service approach will 
be used to reduce the number of dif- 
ferent vehicles involved, especially for 
transport. 
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A tri-service VTOI 
gram already is under way in this area 
Gilpatric noted that this represents a 
step toward advancing the state of the 
art bevond the helicopter, which is “an 
aircraft of essentially limited effective- 
ness . . . very expensive and difficult to 
maintain.” He = said the _ tri-service 
VTOL effort should not preclude think 
ing about other more radical concepts. 

“There will most certainly continue 
te be a need for rugged-and-simple-to- 
maintain air vehicles which are capabl 
of operating from completely unpre- 
pared fields and in primitive environ- 
ments, at the end of long supplv lines 
ind without extensive local logistics 
support. Such vehicles would be ex 
tremely useful in the kind of limited 
war situations we are most likely to en- 
counter in the vears ahead,” he said. 


transport pro- 


Profound Influence 


“Equally important, the successful 
development of such vehicles could ex- 
ert a profound influence on our present 
tactical doctrine. And we still need 
some new tactical doctrines if we are 
to successfully cope with the new tac- 
tics adopted by our adversaries.” 

Gen. Clyde D. Eddleman, Army vice 
chief of staff, told the conference that 
the Army needs a 3-4-ton capacity 
VTOL or STOL replacement for the 
Boeing-Vertol Chinook helicopter and 
de Havilland Caribou STOL transport 
soon to be in service. He said the tri 
service VTOL could fill this need, but 
a gap would still remain between such 
a VTOL transport and the Lockheed 
C-130. 

lo fill this gap, the Army would like 
to have a “true assault transport’ with 
a 10-12-ton pavload that could operate 
from unimproved areas in combat zones 


ASMN 7A Bullpup missiles and 


1 capacity VTOL system 
ment on short trips across 
; rivers, swamps, jungles 


noted the shift in cost-re- 
t tvpe contracting from less 
hen he served as assistent 
Air Force in 1951 to 
current procurement. 
reason for this trend, he 
remains that “cost-reim- 
ntracts weaken the incen- 
my and place increased 
for close surveillance over 
nly on our contract ad- 
but on industry manage- 
We simply cannot do the 
the Defense Department. 
il analysis, the major part 
sts with management in 
re the ones who actually 
spend t ney. What we can and 
to work out a practical, 
tem for rewarding good 
nce through greater profit 
vhile penalizing substand- 
ince through reduction in 
” he said. 
Iso expressed concern over 
of competition—negotia- 
ial advertising, sole-source 
nd other issues. He said 
f contract awards in the 
iths of 1960 showed that 
lar value involved no com- 
for sole-source 
ind 35% for follow-on 
contract fter initial contracts were 
war \petitively, 
S nd the public are highly 
non-competitive procure- 
1, and we must “do every- 
to assure competition, 
f whether the procurement 
rough} formal advertising or 
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through negotiation.” He pointed out 
that the services have been told 
wherever possible to define require- 
ments and allot funds well in advance 
of contracting, to provide technical data 
as early as possible and to prepare 
specifications “in a timely manner.” 

The Armed Services Procurement re- 
gulations also have been changed to 
require that most defense procurement, 
whether formally advertised or nego- 
tiated, be publicized through the Com- 
merce Department. 

USAF Assistant Secretary for Ma- 
teriel Joseph Imirie told the AIA gov- 
ernors there is an Air Force trend 
toward “‘package’’ programs, highlighted 
by formation of Air Force Systems 
Command, and that he sees a major 
implication for industry in this. 

“Under Mr. McNamara’s and Mr 
Hitch’s philosophy of assembling mis 
sion area program packages, our system 
package program becomes a critical cle- 
ment. It goes without saving that the 
accuracy and validity of the data, cost 
estimates and cost projections, antici- 
pated and actual performance and 
feasibility of attaining milestones will 
determine to a major degree whether 
there is a favorable or non-favorable de- 
cision at the highest level for continu- 
ation of the program. 

“T can assure you that, once approved 
for implementation, each of these pack 
age programs will undergo continual 
surveillance for reduction of costs,” he 
said, 

Imirie observed that while USAF has 
been the most vocal service in selling 
the merits of the system management 
approach for large, complex programs, 
the Navv “has come much closer to the 
ultimate” with the Polaris program. He 
said the Polaris management technique 
has become almost a government stand- 
ard. The PERT technique, _ later 
adapted by USAF, the National Aero- 
nautics and Space Administration and 
several companies, was developed in the 
Polaris program. 

“In my opinion,” Imirie said, “this is 
a foreshadow of a continuing way of 
life for the foreseeable future. The di 
rection and guidance emanating from 
the secretary of defense’s office clearly 
indicates an intent to obtain greater 
scphistication of the ‘system manage- 
ment’ concept.” 

Reviewing the background for the 
recent Air Force reorganization which 
produced the Air Force Systems Com- 
mand and Air Force Logistics Com- 
mand, Imirie said that studies made 
over the years had made minor, rela- 
tively insignificant improvements in 
the management system for develop- 
ing new systems. 

Two years ago, a top-level study 
group was formed and spent a year re- 
viewing the situation. It considered 
but did not recommend major changes 
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BREAKTHROUGHS ON THE COLD FRONT. Under contract to 
the Air Force and NASA, our scientists are making major 
advances in cryogenics. They’re now studying (1) evaporation of 
liquid hydrogen and liquid oxygen to pressurize cryogenic propel- 
lant tanks, (2) effects of aerodynamic heating on liquid hydrogen 
propellant systems, and (3) effects of bombarding materials with 
neutron and gamma radiation at temperatures down to —429"°. 


LOCKHEED/GEORGIA 


Marietta, Georgia 


AN ANTI-MISSILE 
MISSILE RADAR... 


is kept on the alert with the help of an Eastern 
pressurizer dehydrator system. Tt ompact unit 
feeds a flow of controlled, dry air to the wave 
guide of the powerful acquisition radar — at pres- 
sures higher than the atmosphere o that the 
ambient can't sift in through leaks. As a result, 
moisture can't condense on high-voltage ele- 
ments; dangerous arc-overs are « nated. The 
dehydrating pressurization pack completely 
self-contained, circulates air through alternate, 
self regenerating capsules of silica gel which need 
never be replaced. For additional in- 
formation, write for Bulletin 370. 


=). EASTERN INDUSTRIES, INC. 


me 100 Skiff Street, Hamden 14, Conn. 
West Coast Office: 4203 Spencer St., Torrance, Calif. 





in functions and organizations. Imirie 
said the study largely produced a re- 
fined and detailed series of regulations 
for conducting USAF system manage- 
ment 

“Shortly after Gene Zuckert took 
over as secretary, he and the chief of 
‘staff, Tommy White, decided to face 
squarely the organizational problems 
in the field,” he said. “They did. On 
March 17 the reorganization was an- 
nounced for effectivity on April 1 with 
all changes to be completed by July 1, 
196] 

“IT might add that Mr. McNamara’s 
decision in early March to assign the 
major space development mission to 
the Air Force probably expedited the 
reorganization action.” 

For industry, Imirie feels it is signifi- 
cant that very few people will be moved 
in the process of the reorganization. 
Companies will continue doing busi- 
ness with existing procurement and 
contract administration offices—they 
will simply be working for AFSC rather 
than the logistics command. 

AFSC responsibility covers advanced 
technology, test, procurement, produc- 
tion, contract management and site ac- 
tivation. These functions are to be per- 
formed from the time USAF issues a 
requirement until the last unit is de- 
livered from the production line. Thus, 
industry contractors will deal primarily 


with a single authoritative source. 

Imirie said System Program Directors 
will be given maximum authority and 
responsibility and will be the primary 
contact point for the Air Force on in- 
dividual systems. 

During the acquisition phase, AFSC 
will budget for and buy all items re- 
quired for a system. USAF plans to 
use the “System Package Program,” un- 
der AFSC cognizance initially, as the 
“single summary integrated planning, 
programing and implementation docu- 
ment for systems proposals, acquisition, 
training, operation and support,” he 
said. 

Logistics command is to be respon- 
sible for logistic support planning, polli- 
cies and criteria. It will determine how 
much support equipment, spares, 
ground equipment and government- 
furnished equipment will be needed for 
a system, and it will purchase replenish- 
ment equipment, spares and services. 

Imirie said that industry will have its 
initial contracts with AFLC through 
the System Program Office while a sys- 
tem is in the acquisition phase. The 
SPO will have representatives from 
logistics command and the appropriate 
operating command. He said the Logis- 
tic Support Manager concept will be 
retained, and “during the operational 
phase of any system, your usual contacts 
will be with the AMAs and depots.” 


Financial Briefs 


Westinghouse Air Brake Co. an- 
nounced first quarter 1961 consolidated 
sales were $38,948,874 compared with 
sales of $46,757,163—a 16% decrease 
from 1960 first quarter sales. Earnings 
were $3,288,826 compared with $3,902,- 
273 for the same period last year. Net 
income after taxes was $1,657,811 for 
the 1961 quarter or 39 cents per share 
on 4,208,961 shares of stock outstand- 
ing compared with last year’s first 
quarter net income of $2,008,417 or 48 
cents a share on 4,206,761 shares out- 
standing. 


International Rectifier Corp. reported 
sales for the nine months ended Mar. 
31, 1961, of $10,763,278 compared 
with $9,934,386 for the same period in 
1960. Net income after taxes was $928,- 
201 or 38.5 cents a share on 2,405,994 
shares outstanding. This compares with 
$924,248 or 38.4 cents a share for an 
equal number of shares in the same 
period in 1960. 


Lear, Inc., sales for the first three 
months ending Mar. 31, 1961, were 
$24,154,639 compared with last year's 
first quarter sales of $22,818,337. Net 
earnings for the current quarter were 


$580,026 or 21 cents a share on 2,756,- 
235 shares outstanding. 
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Crossing the continent at the rate of a mile every four seconds, Navy Pilot 
Lt. R. F. Gordon and Radar Intercept Officer Lt. jg D. R. Young flew a McDonnell 
Phantom 1 from Los Angeles to New York in two hours, 48 minutes, 44 seconds 
on May 24, 1961 to win the Bendix Trophy Race and establish a new record for the distance. 


The record was set minutes earlier by Lt. Commander L. S. Lamoreaux and 


Lt. T. J. Johnson in another Phantom m1. Their record was two hours, 58 minutes, 19 seconds. 


The lead crew, Commander J. S. Lake and Lt. jg E. Cowart flashed over 


New York in their Phantom m even before the other two to break a thrée-year old record 
established by an Air Force RF-101 Voodoo, also built by McDonnell. In all, the last 

seven west-to-east transcontinental speed records were set by pilots flying aircraft built 

by McDonnell. The Navy’s carrier-based all-weather Phantom 1 also holds the world’s 
100 kilometer and 500 kilometer closed course records. Setting these distance and 
maneuvering records requires a very high straight-line speed capability. Security permits 
only the statement that maximum dash speed for the Phantom 1 is excess of 1500 mph.”’ 
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TUCK IN BEFORE 
TAKE-OFF! 


Sounds fantastic, but many a 
carefree pilot has taken off 
with a seat belt dangling out 
the door of his plane. In flight, 
a dangling seat belt can create 
terrific noise — even damage — 
as it raps against your fuse- 
lage. So keep seat belts inside 
. and fasten ’em! 





ESSO STANDARD, DIVISION OF 


HUMBLE OIL & REFINING COMPANY 





TIPS 


WATCH FOR 
“GUST DUST”! 


While making your approach, 
keep a keen eye out for low 
level, wind-blown dust near the 
runway. If it’s moving in a 
different direction than the 
wind sock, you should expect 
turbulence or cross winds as 
you’re touching down. 





MEET YOUR ESSO 
AVIATION DEALER! 


He provides you with avia- 
tion fuels and lubricants of the 
same high quality that has 
made Esso a respected name 
with America’s leading air- 
lines. What’s more, he takes an 
interest in seeing that your 
plane gets maximum perform- 
ance aloft. Next time you’re 
touching down, make your 
approach at the Esso sign! 
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NEW AEROSPACE PRODUCTS 





Subminiature Vane Pump 


Vane pump cartridge, measuring 3 
in. in diameter, is intended for fluid 
circulation in cooling avionic equip- 
ment, low-power source for small-scale 
hydraulic systems and pumping fuel for 
small engines. 

The pump delivers 0.1 to 1.3 
at pressures from 50 to 1,500 psi. Dis- 
placement is 0.003 to 0.013 cu. in. per 
revolution and speed range is 8,000 to 
26,000 rpm. Operational life of the 
pump, which weighs 1 oz., is up to 
1,000 hr. The unit can be integrated 
with mechanical and servo valves and 
can be manifolded in multiple elements 
in either series or parallel circuits 

Vickers, Inc., Sperry Rand Corp., 
Detroit 32, Mich. 


Portable Power Supply 

Self-contained gasoline powered 28- 
v. d.c. power supply for aircraft is in- 
tended for auxiliary starting power, bat- 
tery charging and ground tests of elec- 
trical equipment. 

The Portable Power Pak is intended 
for -business aircraft from single-engine 
models through DC-3 and _ Lodestar 
class twins. The 4,000-rpm. two-cycle 
engine is started by a rope recoil starter 
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and develops 100 amp. for 3-5 min. o1 


5 amp. continuous. Fuel capacity is 
one pint. The auxiliary power unit i 
housed in a magnesium suitcase meas 
uring 21 x 27 x 9 in. Weight is 60 Ib. 


Allied Instruments, Inc., Houston, 


Emergency Radio Beacon 

Emergency radio transmitter, carried 
by North American Aviation pilots, 
broadcasts a homing signal in the event 
of bailout. The radio, which is actuated 
automatically upon parachute opening, 
transmits on 243.0-mc., military UHI 
guard channel. 

The radio signal can be used for 
homing by aircraft equipped with 
UHF/DF gear or permit triangulation 
if received by two or more ground sta- 
tions. Maximum range of the line-of- 
sight radio is 70 mi. and endurance is 
ir. The transmitter measures 53 in 

in. x 14 in., the mercury batterv, 
by 3} in. x 14 in.; total weight is 
». The unit price is about $300. 
Telephonics Corp., Huntington, 


N. Y 
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Jet Thrustmeter 


Thrustmeter, based on 
nozzle pressure, measures gross thrust 
of jet and rocket engines, both in flight 
and on the ground. 

The thrust measuring system in- 
corporates a computer, panel-mounted 
indicator and a pressure rake in the 
exhaust nozzle. Gross thrust is com- 
puted from total pressure on the ex- 
haust rake and ambient pressure from 
the static system or other source. Total 
error in thrust indication is said to be 
within 1% of full scale. System weight 
is 12 lb.; power consumption 30 watts, 
400 cps., 115 v.a.c. 

Schaevitz Engineering, P.O. Box 
505, Camden, N. J. 
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HAWS 
SAFETY 
FOUNTAINS 


fuels and chemicals from 

al areas, instantly! Pre- 
mfort and serious injury. 

y be wall or pedestal mounted; 
or foot operated quick-open- 


Maximum coverage eye/face- 
tlets in extra large stain- 
et up soft, drenching mist 
aid. Large hand valve. 

Eye-wash sends pressure-con- 


0 ams from chrome plated brass 
heads. A resisting enameled iron bowl. 


7100 Series 


7700 Series—Eye/face-wash simultaneous- 
ly spray ater from perforated copper ring 
and f tain heads. Stainless steel bowl. 


HAWS 
SAFETY 
SHOWERS 


Instantly flood 

the body with 
torrents of rushing 
water to wash 
away injurious 
contaminants. 
Your choice 

of single head or 
multiple nozzle 
showers; available 
with hand or foot 
valves. 


Model 8590 — 
Multiple Nozzle 
Shower instantly 
drenches victim from 
all angles. 

Large hand valve. 


WRITE FOR HAWS 
DETAILED SAFETY 
CATALOG TODAY! 


SAFETY EQUIPMENT 


a product of 
HAWS DRINKING FAUCET COMPANY 
Berkeley 10, California 
t Dept.: 19 Columbus Avenue 
Francisco 11, California, U.S.A 
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POTEZ-HEINKEL CM. 191, follow-on from the Magister jet trainer, is shown at Paris in executive interior fittings. Canopy slides rearward. 


European, U.S. Business Planes Vie in Paris 
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BOLKOW F.207 executive makes a slow flight demonstration at Paris. Note large tail wheel with plastic fairing. Gardan GY-80 (right) 
is new French lightplane powered by a 150-hp. Lycoming O-320 engine but can take a 160-hp. Lycoming O-320B. 


be > Sgr SN Ne ie BS ; : 
DOMINANT FEATURE of the Morane-Saulnier Super Rallye is the large leading edge slat for high lift characteristics. Control wheels 
(right) in Super Rallye can be stowed in upward position for easy entry and exit. 
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UNUSUAL SPEED BRAKE extends from Procaer F.400 Cobra’s center fuselage, shown landing after Paris Air Show demonstration. 


Flight Display 


By Herbert J. Coleman 


Paris—Europe’s lightplane builders 
moved their top aircraft to the Paris 
Air Show determined to buck estab- 
lished U.S. business aircraft entries 
and, in the flight demonstrations at 
least, succeeded. 

It was in this phase of the show that 
the European designs took the spot- 
light from the U.S.-built planes, par- 
ticularly the familiar Beech, Cessna and 
Piper lines. ‘The light twins were con- 
fined to comparatively stolid flvbvs (one 
propeller feathered) but the Europeans 
concentrated on high performance in a 
limited field of view. 

Che European pilots flew with such 
vigor that a dozen or so were warned 
to cease and desist by the show manage- 
ment, and one Italian pilot, Guido 
Carestiato, was not allowed to fly his 
Macchi 326 two-place jet trainer in the 
final day’s flving display. 

Carestiato, who pulled more than 
four negative g during inverted climb- 
outs at low altitudes near the crowd, 
took a typically continental attitude at 
his banishment from the show. “It is 
the loss of the French,” he shrugged. 

The Macchi 326, the Procaer F.400 
Cobra and the Morane-Saulnier Paris I] 
stood out in the jet demonstrations, but 
considerable interest was shown in other 
new jets on static display. ‘Thev were: 
@ Morane-Saulnier Paris III, called the 
MS-760C, shown for the first time in 
mockup form. Basically a Paris II, the 
airplane’s dominant change is the five- 
seat cabin with a side door on the port 
side added to replace the Paris II’s slid- 
ing canopy. Fifth seat is centered at 
the aft cabin and baggage area is pro- 
vided at either side of this seat. Bag- 
gage area can be increased by folding CZECH ZLIN 326, flown by Svinka Vleck, shown as it makes wingover after inverted climb. 
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BOLKOW JUNIOR was first developed as the Andreasson BA-7 


; > 


by Convair engineer. Note slab tail. Centered control stick in Bolkow 


Junior (right) is novel, but company pilots say it is simple to get used to. Shoulder strap is used as a control lock. Stick was centered 
in order to provide added room in the cockpit of the aircraft. 


the fifth seat back. Performance is simi- 
lar to th.at of the Paris II. The plane is 
sold in the U.S. by Beech Aircraft. 

e@ SAAB 105 twin-jet high-wing aircraft, 
shown at the show in model form, is a 
contender for the two-place civil mar- 
ket, although at present it is aimed at 
military liaison and trainer uses. SAAB 
is building a single prototype at Linkop- 
ing, Sweden, with company funds. De 
signers have aimed stress requirements 
at U.S. Civil Air Regulations Part 3 
for utility and aerobatic configurations. 
The wing span is 32 ft. 2 in.; wing is 
of one-piece design. The cabin is pres- 
surized and pilots are seated ahead of 
the wing. Two Turbomeca ducted fan 
engines of about 1,600 lb. thrust are 
planned; Turbomeca did not display 
the engines at the show. Both engines 
would be hung on pods below the wing 
with the thrust flow passing under the 
T-tail. In the utility version, the SAAB 
105 has a gross weight of 8,160 Ib., a 
limit load factor of 5.33 and a maxi 


mum load factor of 8.0. Maximum 
cruise speed is 450 mph., normal cruise 
is 390 mph., and range at the latter 
speed is 1,400 stat. mi. Fuel capacity 
is 370 gal. carried in integral wing and 
fuselage tanks. 

e Potez-Heinkel CM.191 prototype, 
scheduled for first flight in August or 
September, was mounted in the main 
salon in a diving turn position (AW 
May 29, p. 22). Built by Heinkel Flug- 
zeugbau, the CM.191 is a follow-on to 
the Potez-Fouga Magister two-seat 
trainer. This version has four seats in 
civil interior design, and is aimed at 
executive and feederline operators at a 
cost of $220,000. Airplane is all-metal 
with cantilever wings and combined 
V-shaped rudder-elevator tail unit. 
l'rapezoidal wings in monospar con- 
struction have stressed skin and employ 
Fowler-type flaps. Speed brakes are in- 
stalled in upper and lower wing sur 
faces Fuselage construction is of oval 
frames connected by four longerons. 


Range can be increased to 1,650 mi. 
(about 5 hr. endurance) by installing 
auxiliary tanks in place of the two rear 
seats. 

The Macchi 326 two-place jet which 
was barred from the final flying demon- 
stration is one of 10 airplanes com- 
pleted in a 70-plane order by the Italian 
Air Force. Powerplant is the Bristol 
Siddeley Viper 11, but an uprated ver- 
sion, the Mk.20, is now undergoing op- 
erational experience in a 326 (AW May 
29, p. 74). 

Macchi also is building the Lock- 
heed-Macchi Santa Maria, an LASA 60 
model, and plans a 13 per month pro- 
duction schedule. First production air- 
plane was shown at Paris and the com- 
pany has initial orders for 10 in the 
Mediterranean area. It also will be 
shown in Great Britain where a ‘easing 
company has shown some interest in 
taking another 10 planes. Powerplant is 
a Continental 10-470 of 260 hp. Lock- 
heed’s office in Geneva, Switzerland, is 


teil 


MOCKUP of Broussard Major five-place executive plane emphasizes wide landing gear for rough field operation. Plane is designed for 
skis and floats. Broussard Major mockup interior (right) was fitted with single control for pilot but can be equipped with dual controls. 
Horizontal and vertical trim controls are on center pedestal. Throttles and mixture controls are hung from ceiling. 
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(Fundamental research provides the specific catalyst to hasten 
—— eaathe, effective solution of man’s missile and Space problems.” 


\ a CLAYTON HUGGETT 


DIRECTOR OF RESEARCH 
AMCEL PROPULSION INC 


a comprehensive capability for 
research in propulsion and ordnance 


A creative, dynamic team at Amcel is advancing man’s 1] knowl- 
edge of high-energy chemicals, propellants, explosives 1] energy 
materials. Some important projects include development ed and 
special propellants, high-performance rocket motors, t! ation, 
nitro-aromatics and explosives applications 

Amecel scientists conduct their research in 9500 square feet ecialized, 
modern laboratories—part of the 1300 acre Amcel coms Asheville, 
N. C. This facility also includes capabilities for process sca of hazard- 
ous material from laboratory scale to pilot plant, precis facturing 
equipment, static and flight test ranges 

In addition to these modern research and developme Amcel 
engineers and scientists utilize the extensive capabilities -elanese 
Corporation of America—a major producer of organic ch plastics, 
and synthetic fibers. 

Please write for informative brochure outlining Amcel’: bilities in: 


RESEARCH ...DEVELOPMENT...P RODUCTION 


Propellants Explosive Device 
High Energy Chemicals I 
Special Explosives 


Amcel PROPULSION INC., DEPT. 113, ASHEVILLE, N.C. 
A Subsidiary of CPA Lanese Corporation of Amer 


ENGINEERS—SCIENTISTS: If yor 
problems in the developmen! 
related technologies, we woulc 
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THE WONDER 
MATERIAL 
FOR ASW 


“PLASTICS 


SSSR aS 
... AND THE COMPANY 
FOR PLASTICS 


* ZENITH 


Plastics will not corrode. It will not 
undergo electrolysis. It is non-mag- 
netic. It is more difficult to detect. And 
reinforced-plastics has an amazing 
strength, even at great depths. 

Zenith has the extensive engineer- 
ing knowledge, well-equipped rein- 
forced-plastics laboratories, electronic 
test facilities, and large production 
capabilities to form resin-bonded glass 
fiber into virtually any marine compo- 
nent imaginable. Zenith has more than 
15 years experience in pioneering new 
techniques and production processes 
in plastics. 

Zenith has developed its own method 
of end-over-end filament winding, a 
process which gives a high strength- 
to-weight ratio. Zenith has equipment 
which makes it possible to mold rein- 
forced plastics into huge and highly 
complex shapes. These are the reasons 
Zenith has the versatile capability to 
produce marine components better in 
plastics. This is why Zenith was the 
company called on to build the first 
all-plastics LCVP for the Navy. 

Consider the many benefits of plas- 
tics in your undersea, ASW, and 
marine projects before you seal the 
design. Remember, the wonder mate- 
rial for ASW is plastics...and the 
company for plastics is Zenith. 


ZENITH-PLASTICS DIVISION 


1600 WEST 135TH STREET, GARDENA, CALIFORNIA SSSyee 








a Gay 
Minnesota Mining and Manufacturing Company aM} 
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helping Macchi in sales promotion. 
Price in Italy is about $21,000. 

Italian designer Stelio Frati’s Procaer 
F.400 Cobra prototype made its first 
public showing here since receiving its 
Italian certificate last May 20. The 
plane is powered by a Turbomeca Mar- 
bore II turbine and the design includes 
a slotted speed brake which drops be- 
low the center fuselage at the wing 
root position. Plane has a speed of 
better than 360 mph. and price will be 
in the neighborhood of $80,000. Pre- 
production batch is scheduled for next 
September. ‘ 

In the twin-jet utility field, North 
American flew its T-39 trainer (see 
Aviation Werk pilot report June 5, 
p. 54) and wili demonstrate it further 
in Europe to sound out its civil possi- 
bilities. The plane showed a high de- 
gree of maneuverability; pilots Art 
DeBolt and Bob Fero rolled the ‘T-39 
on the first day’s flyby but eliminated 
the roll the next day, following the Con- 
vair B-58 crash (AW June 12, p. 28). 

A Czechoslovakian pilot, Svinka 
Vleck, walked off with the popular 
honors in his aerobatic demonstration 
of the Omnipol Zlin 326 two-place 
trainer. Vleck put the airplane through 
paces so refined they included low 
altitude falling leafs and subsequent 
climbouts from inverted flight, cul- 
minating in a slow wingover. The Zlin 
326 is a Trener Master basic trainer 
which has been modified to include 
an electrically actuated landing gear. 
Powerplant is a 160-hp. Walter Minor. 

Newest of the French lightplanes, 
the Gardan GY-S80, an all-metal, four- 
placer (AW May 29, p. 23), was de- 
laved in transit to the show by adverse 
weather and did not participate. The 
GY-80, named the Horizon, is built by 
Avions Yves Gardan in cooperation 
with Hurel-Dubois which is providing 
facilities and some technical support. 
[he prototype may make a U.S. sales 
tour in conjunction with interest in 
U.S. assembly and sales rights. 

U.S. rights to two other popular 
French models, the Morane-Saulnier 
MS-880 Rallye and MS-885 Super 
Rallye, are now being negotiated with 
Coleton Aircraft Corp., Muskegon, 
Mich. Both Rallves participated in 
the flight demonstration, in formation 
and singly. Marked feature is the 
automatic leading edge slat for high 
lift, and the wide span slotted flaps 
Morane-Saulnier said No. 4 prototype 
will tour the U.S. for sales impetus. 
Production will reach 30 per month 
this fall. 

New Max Holste project is the 
Broussard Major, a twin-engine five- 
place executive twin shown in partial 
mockup, and now being built for first 
flight next spring. Powerplants are two 
310-hp. Continental GIO-470s. Gross 
weight is 6,950 Ib. Dimensions are 
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LLERY propreccant BRIEFS 


Workmen check bulk containers of pentaborane before ship- 


ment to Air Force from Ca 


lery’s Muskogee, Okla., plant. 


Worker Training and Sound Engineering make 
TONNAGE PENTABORANE AVAILABLE NOW 


Pentaborane, like most of the other 
highly reactive chemicals in propulsion 
systems, takes respectful handling by 
properly supervised and trained work- 
ers. Callery has been able to bring the 
tremendous potential of the boranes to 
the propulsion foreground through the 
use of sound design and construction 
principles. We are shipping tonnage 
quantities of pentaborane from Musko- 
gee under an Air Force contract. 

The Callery-developed high temper- 
ature data in the next column may pro- 
vide you with some new directions in 
your propellant systems design. Other 
data on pentaborane is available cover- 
ing density, dielectric constant, heat ca- 
pacity, solubility, surface tension, va- 
por pressure and viscosity vs. tempera- 
ture. Write us for specific details on 
data and handling procedures for pen- 
taborane. 


DENSITY OF LIQUID BsHs vs TEMPERATURE 


Temp. (°% | Observed Density (g/ml) 
60 0.5866 

70 0.5780 

75 0.5741 

80 0.5688 

90 0.5604 

95 0.5561 
100 0.5522 
110 0.5431 
115 0.5389 

















SOLUBILITY OF NITROGEN IN LIQUID BcH,y 
(Total Pressure 1000 + 7 psig) 


[Temp. | Solubility 

(°C) | IGPP'1)| MR‘2) H‘3) 
30 | 68.7 | 0.0559 8.14x 10-4 
50 68 | 0.0607 8.87 

70 =| 0.0644 9.48 
100 | 65.9 | 0.0711 | 10.79 
129 | 62 0.0722 | 11.50 
}150 | 59.6 | 0.0779 | 13.07 
(1) IGPP, Ideal Gas Partial Pressure (atm. Abs) 
(2) MR is n zas/ mole pentaborane 
(3) H is MR/IGPP 























Callery Chemical Company, Defense Products Department 
Headquarters: Callery, Pennsylvania. Telephone Evans City (Pa.) 3510 
West Coast: 15537 Lanark Street, Van Nuys, California. Telephone STate 1-576] 
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ENGINEERING 








. INSPIRATION BREAK 


A restaurant is hardly the place for expressing the radiation characteristics of an antenna, but 
that’s how it goes at Grumman. Patrons at restaurants in and around Bethpage, L.I. can easily spot 
Grumman engineers who, usually in groups of three or four, are engrossed in some theoretical dis- 
cussion. While no statistics are available it is the Grumman impression that many an inspiraton to 








the solution of a knotty technical problem has occurred off the Company premises. 


Perhaps the best way to describe the Grumman engineer is by what he doesn’t like... 


which is 


being channeled down a narrow path where he can’t branch out and use his own initiative. Tech- 
nical areas and responsibilities are broad at Grumman and the Grumman engineer expands to meet 
them. We have found that the informal approach breeds first class engineering ideas. 

Engineers seeking this kind of environment for their own abilities are cordially urged to consider 


the following responsible positions. 


Digital Computer Systems Engineer— BSEE with a mini- 
mum of 4 years experience in the analysis design and 
development of digital computers. Will participate in the 
integration of digital computer into a complex weapons 
system. A significant part of the effort will be devoted to 
extensive laboratory and flight development programs. 


Secondary Power Engineer — EE or Physicist with under- 
standing of electrical energy generation, thermodynamics 
and preferably some knowledge of direct conversion of 
electrical energy from heat and solar energy. To analyze 
and compare sizes, weights efficiencies of various means 
of obtaining electrical energy from solar nuclear and 


chemical energy: to perform preliminary design of sec- 


ondary power systems for satellites and space vehicles: 
to participate in hardware development programs. 


To arrange an immediate interview, send your 
resume to Mr. W. Brown, Manager Engineering 
Employment, Dept. GR-25 


All qualified applicants considered regardless of race, creed, color or national origin. 


Automatic Flight Control Systems Engineer — EE or Physics 
degree with a minimum of 5 years experience in the design 
and development of autopilot and flight simulators. Work 
will involve the development of airborne flight control sys- 
tems and the establishment of military automatic test 
equipment requirements. 


Laboratory Equipment Engineer — BSEE with 5-10 years’ 
experience in laboratory test programs of airborne elec- 
tronics equipment. A working knowledge is required in a 
majority of the fields of airborne communication radar 
navigation and digital computers. Work will be conducted 
in our new Electronics Systems Center with the finest fa- 
cilities and equipment available. Applicants must be will- 
ing to extend their technical capabilities to new challenging 
areas ranging from DC to microwaves. 


1% GRUMMAN 


~ AIRCRAFT ENGINEERING CORPORATION 
Bethpage - Long Island - New York 


















wingspan, 50 ft., length 35 ft. and 
wing area, 30] sq. ft. Maximum cruise 
will be 159 mph. 

A German airplane that aroused con- 
siderable interest was the Do.27T, a 
basic six-place Do.27 fitted with a 
Turbomeca Astazou turboprop of 522 
ehp. mounted in place of its usual 
Lycoming GO-480 engine. Sister air- 
plane, the twin-engine Do.28 six-to- 
eight seater with two 250-hp. Lycom- 
ing O-540-Al1D engines, demonstrated 
its remarkable slow-flight characteris- 
tics, operating in a 21-kt. wind at near- 
zero speeds. Builder is Dornier-Werke. 

Promising lightplane from Germany, 
via Sweden and the U. S., was the Bol- 
kow Junior, first built as the Andreasson 
BA-7 by a Convair engineer at San 
Diego (AW June 27, 1960, p. 88). The 
plane was licensed by Andreasson to the 
Swedish firm of Malmo Flygindustrie 
but the license was taken over by Bol- 
kow-Entwicklungen KG. Bolkow says it 
may build 200-plus starting next fall, 
depending, of course, on sales interest. 
The plane is a high wing NASA 2300 
airfoil! two-place (side-by-side) sport 
and aerobatic model. Wing is swept 
forward 3 deg. Leading edge 1s drooped. 
Stubby appearance is relieved by the 
swept tail. Bolkow Junior was designed 
for aerobatics under CAR Part 3 and 
major components are stressed for 6g. 
Powerplant is a 100-hp. Continental. 

Another company entry was the 
second prototype of the Bolkow F. 207 
which made its first flight Apr. 27 at 
Stuttgart. The airplane is a follow-on 
development of the Klemm KL. 107C 
and has a handsome executive interior 
with considerable vision from a rede- 
signed canopy which lifts upward from 
the side for entry. Considerable use 
of plastic is made in construction. The 
design profile, however, is marred by a 
large, faired tailwheel which can be 
locked for takeoff and landing. 

Newest U.S. lightplanes shown were 
the Piper Colt sportplane and the 
Cherokee replacement (see p. 125) for 
the Tri-pacer which made first ap- 
pearances here. The Cessna Skywagon 
also participated in its first public ap- 
pearance in Europe. 

British lightplane entry was the 
Beagle-Auster Airedale (AW May 15, 

121) and was flown here by Ranald 
Porteous, chief test pilot. Beagle did not 
show its Terrier, the civil version of the 
Army Auster Mk. 6. Company is 
working on a new twin-engine model 
which will not be unveiled until the 
mnual Farnborough Show next Sep- 
tember at London. Airedale is com- 
pleting its certification flight tests. 

Beech Aircraft entered and flew its 
complete line, but found more atten- 
tion attracted by the flight demonstra- 
tion of the Sferma Marquis, a Beech 
Baron converted to Turbomeca Astazou 
powerplants. 
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Missile 
tray 
made by 
Brooks & Perkins 
beats target weight by 300 Ibs. 


Air transported missiles require minimum weight handling equipment so that 
important defense weapons can be moved efficiently and on schedule. Recently, 
Brooks & Perkins was given the responsibility for engineering, designing, building 
the prototype and manufacturing an aluminum missile tray, shown above. 

Unusual loading problems and the extreme importance of deflection required 
a dimensional tolerance of + 142” in the 33-foot over-all length at 68°F. B & P 
not only met all tolerance requirements, but also reduced the initial target weight 
by 300 Ibs. 

The aluminum missile tray is another example of Brooks & Perkins skill and 
experience in the fabrication of light metal products for ground support equipment. 


For more information and details of this and other GSE programs, write direct 
to Brooks & Perkins, Detroit. 


1902 W. FORT ST., DETROIT 16, MICH. 
Offices in Washington and New York 


(> BROOKS & PERKINS, Inc. 
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Arrange the nine digits in three groups of one, four and four digits 
so that the third number is the product of the first two. There are 


at least two solutions. —Contributed 
There are at least four dozen photographs in our new Pictorial 
Profile of Litton Industries, a portfolio of our operations through- 
out the world. Big, readable type. You may have a copy to browse 
through by simply telling us your address. Tell: Pictorial Profile 
Department, Litton Industries, Beverly Hills, California. 

ANSWER TO LAST WEEK’S PROBLEM: Sinc¢ ch of v/w?, w3/x?4, 
x5/y® and y7/z! is a constant, therefore their product V_ WwW xX y, 


is a constant. 





LITTON INDUSTRIES, INC. 
Beverly Hills, California 






























YOU’RE STILL TUNED IN, HERR PROFESSOR DOPPLER! 


Back in 1930, your principle helped provide the first step in the development of radar. Since 
that time, radar has grown up. . . always depending on the Doppler shift to measure the 
velocity of a moving object. Now, we’re about to put your principle to work again; this 
time as an integral part of the Bombing Navigation System for the B-52 weapons system. 


If you would like to help us apply yesterday’s principles, like ry oe to important 


—_—- like B-52 navigation, and if you have a BS, MS or PhD in EE, ME, Physics or 
ath, please contact Mr. G. F. Raasch, Director of Scientific and Professional Employ- 
ment, Dept. A, 7929 S. Howell, Milwaukee 1, Wisconsin. 

All qualified applicants will be considered without regard to race, creed, color or national origin. 


AC SPARK PLUG 4 THE ELECTRONICS DIVISION OF GENERAL MOTORS 


MILWAUKEE »© LOS ANGELES *« BOSTON 





Cherokee Fills Role as Tri-Pacer Heir 


By Andy Keil 


economical 
docile _ stall 


New  York—Stability, 
cruise performance and 
characteristics have been developed 
and combined into the low-wing 
Cherokee by Piper Aircraft Corp. to 
make it a successful replacement for 
the low-cost Tri-Pacer. 

The Model PA-28 Cherokee is now 
in quantity production at Piper’s new 
Vero Beach, Fla., plant and first de- 
liveries began this month. 

With its slightly dihedral wing, 
swept-back tail and tricycle gear, the 
Cherokee (AW Jan. 9, p. 100) greatly 
resembles the larger, higher-powered, 
retractable-geared Comanche. 

Glass Fiber Structures 

While primarily all-metal, the Cher- 
okee’s nose cowl, wing tips, stabilator, 
fin and rudder tips are of glass fiber— 
Piper’s method of simplifying con- 
struction problems and _ reducing 
costs, 

The four-place aircraft, with its 74- 
in.-dia. Sensenich fixed-pitch metal 


propeller, can be equipped with either 
the 150- or 160-hp. Lycoming engines. 
With the 150-hp. engine the Cher- 
okee grosses 2,150 lb. with an empty 
weight of 1,185 Ib. and a useful load 


of 965 Ib. The 160-hp. engine plane 
grosses 2,200 Ib., has an empty weight 
of 1,195 Ib. and a useful load of 1,005 
Ib. Both models have a standard fuel 
capacity of 36 gal. with a maximum 
capacity of 50 gal. 

The wing is an NACA 652-415 air- 
foil section with a span of 30 ft. and 
an area of 160 sq. ft. It has a 7-deg. 
dihedral angle and a loading factor of 
13.4 to 13.8 psf. Slotted flaps, controlled 
by a handle between the front seats, 
cover 14.6 sq. ft. of wing area and can 
be lowered to 10, 25 and 40 deg. 

The 23.3-ft.-long aircraft stands 7.3- 
ft. high on its tricycle non-retractable 
gear. The main wheels have a tread of 
10 ft. and are controlled by hydraulic 
brakes operated by a single control 
lever accessible to either front seat oc- 
cupant. The steerable nose wheel, 
linked to the rudder pedals, has a turn- 
ing radius of 30 deg. in either direction. 

The cabin is entered via a right wing 
walk-up. Accommodations are ade- 
quately roomy with adjustable front 
seats and removable rear seat which in- 
creases the size of the 19-cu.-ft. baggage 
compartment to 44 cu. ft. Baggage 
can be loaded through a separate out- 
side door aft of the cabin door and 
convenient from the ground. 

All flight instruments are located 
in front of the pilot’s position; radios 
occupy the center panel, and engine 
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CHEROKEE flies over Piper’s Vero Beach, Fia., 
four-passenger, all-metal aircraft are being built. 


manutactur 


radios in center and engine instrumentation to right in in 


instruments are located to the right 
of the full instrument panel. 

AVIATION WEEK’sS evaluation 
made on a cross-country flight in air- 
craft number N5001W, the fourth 
Cherokee and second production model 
to come off the production line. This 
Super Custom 160-hp. Cherokee was 
being ferried to the Piper Lock Haven, 
Pa., facility. 

Takeoff was from Flushing Airport, 
N. Y., with gusts of 10 to 15 kt. and 


7N 


ceiling of approximately 2,200 ft. Ai 


Was 


ng facility where the low-wing, 


trument panel. 


n route with ceiling ris- 

to a height of 4,000 ft. 
Haven. Intermediate stops 
Morristown, N. J., to 

r passenger, and at Wil- 


ind fuel pump switches 
Lycoming engine started 
f the starter. button and 
few turns of the propel- 


numerous ground pud- 
the rain the might before 
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InstrumB 
Overhaul & Ree 


IN ACCORDANCE WITH FAA AND ORIGINAL MANU- 
FACTURERS REQUIREMENTS ON COMMERCIAL AND 
MILITARY VERSIONS. 


OMNI MAGNETIC INDICATORS 
OMNI BEARING SELECTORS 
OMNI BEARING INDICATORS 
RADIO MAGNETIC INDICATORS 


BEARING-DISTANCE-HEADING 
INDICATORS 


This Air Mod overhaul facility is engaged exclusively in 
reconditioning and overhauling components and instru- 
ments for the aircraft industry. Important savings are 
now possible on your instrument overhaul or exchange 
requirements because of Air Mod’s vast experience in 
this service. 
Complete facilities have been established by Air Mod for 
processing hermetically sealed instruments, helium leak 
testing, and refinishing with specialized artwork or spe- 
cial dial configurations. This enables us to concentrate 
maximum efforts toward aircraft component service and 
overhaul. 
Air Mod offers complete quality repair instead of the 
usual more expensive replacement of component parts 
such as meter movements, synchros, and resolvers. All of 
this can be done because skilled technicians, specialized 
precision test equipment, and production methods are 
utilized. Economical reconditioning in a timely manner 
; thereby provided. 

/e welcome inquiries from airlines, airframe manufac- 
urers, instrument shops, distributors and individuals. 
Jur facilities are open for your inspection. 


A Division of 


Cook Electric Company 


James M. Cox Municipal Airport 
P.O. Box 335 
Vandalia, Ohio 
Phone Twinoaks 8-5845 





Van Nuys Facilities Completed 
Van Nuys Skyways has completed new facilities as well as the blacktop in the foreground 
of the photo. Located on the northwest corner of Van Nuys (Calif.) Airport, Skyways has 
about 25 T-hangars, maintenance and repair hangar of DC-6 size, aviation and jet fuel 
facilities, coffee shop, parts and distribution outlet, Federal Aviation Agency district offices, 
roomettes, ample outdoor tiedown parking and full repair and servicing capability. 


demonstrated the relatively quick steer 
ing and short turn radius of the steer- 
able nose wheel. Tricycle gear attitude 
and large window area offered good 
ground visibility. 

Taxiing into position after a satis- 
factory magneto check, full throttle was 
applied for takeoff at 2,700 rpm. The 
Cherokee broke ground at 65 mph. in 
about 500 ft. and speed was allowed 
to increase to best climb speed of 85 
mph. at a rate of approximately 1,000 
fpm. This rate of climb placed the 
aircraft in an uncomfortable nose-high 
attitude, so the nose was allowed to 
drop for a shallower climb angle. Lev- 
eling off at 1,500 ft. and an indicated 
airspeed of 123 mph., we skirted Man 
hattan Island and Teterboro Airport. 
I'lying in the turbulent air, en route to 
Morristown, the Cherokee had ample 
opportunity to demonstrate the respon- 
sive aileron control and _ stability in- 
herited from its Piper design. Although 
“hands-off” flying was impossible, it 
was relatively easy to hold heading and 
altitude in the rough air despite the 
size and weight of the aircraft. 

At all three stops the trafic pattern 
was flown at 110 mph. with “over the 
fence” speed and flap configuration 
varving on each landing, With a land- 
ing speed of 56 mph., and excellent rud- 
der and aileron control right up through 
the stall, combined with a steerable 
nose wheel and tricvcle gear, the Chero- 
kee is an easy airplane to land. 

Between Williamsport and Lock 
Haven the ceiling increased to 4,000 ft. 
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and inasmuch as the turbulence had 
diminished to a point where accurate 
instrument readings were feasible, the 
test portion of the Cherokee flight was 
initiated. 

At 2,500 ft. the aircraft was trimmed 
to fly straight and level, hands With 
24-in. manifold pressure and 2,450 
rpm., we indicated 128 mph. for a 
true airspeed of 132 mph. 

In all stalls the Cherokee was gentle 
and reluctant to fall away. Minimum 
loss of altitude and no wing-dropping 
resulted from each - stall Clean, 
straight-and-level, power off, the air 
craft stalled at 66 mph. with the stall 
warning light flashing at 70 mph. With 
full flaps, the Cherokee stopped fiving 
at 56 mph., again with the warning 
light preceding the stall by approxi 
mately 5 mph. In the worst configura 
tion a pilot could get into, that is, steep 
turn with full flaps, the aircraft stalled 
at 55 mph. and recovered promptly 
with slight loss of altitude after the 
wings were leveled. 

The Cherokee will be available in 
four models with either 160- or 150-hp 
Lycoming powerplants. Prices for the 
160-hp.-engine models are: Standard, 
$9,995: Custom, $11,195; Super Cus- 
tom, $12,195; and Auto Flite, $12,995 
The 150-hp. aircraft sell for $200 less 
in each model. 

Peak production of five aircraft a day 
is expected to be reached this fall. The 
first 15 Cherokees will prbbablv remain 
in the Piper organization as demonstra- 
tor models. 


FROM +325°F 
TO -423° F 
HEXCEL © 
HRP 
TRIPLE-THREAT 
HONEYCOMB 
Offers Superior Physical Qualities 


Hexcel’s Heat Resistant Phenolic (HRP) 
Honeycomb is the strongest and light 
€St reinforced plastic honeycomp ever 
produced. And it stays that waren 
cryogenics, oom or at medium te 


peratures! Versatile HRP H or 
same outstanding 1 


gives the 

arice whether it’s used for bombed 
missile components, marine structures 
Or storage tanks for liquid hydrogen. 
In Gryogenics Hexcel’s HRP's low 
mass, high strength-to-weight ratio and 
natural insulating properties make a 
ideal for low-temperature use, In Mae 
rine Design HRP is more resistant 
to moisture than any other honeycomb 
made, even stainless steel oralusainum. 
And HRP won't corrode in salt water 
or spray! HRP is available in block, 
slices, expanded, precurved and carved. 


Wide Range of Properties Available 
To meet the broadest possible variety 
of customer requirements, Hexcel Sup- 
plies HRP Honeycomb in 6 Standard 
and 13 special core types, with @ wide 
range of mechanical properties and 
with densities ranging all the way from 
7.6 to 15 Ibs./cu. ft. 

New HRS Honeycomb...A new glass 
reinforced silicone honeycomb is als@ 
@vailable for long-time stability at 
850 


ee XC EL prooucts Inc, 
Dept. E-6 


Strong ght materials for in 
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Careers in a New Era of Space Technology Leadership 


OGO+-ADVENT: ATLAS 


TITAN+-MINUTEMAN 


Today Space Technology Laboratories, Inc.,is engaged in a program of diversification and planned growth. 


Programs. Research, development, design, and con- 
struction of three Orbiting Geophysical Observatories 
for NASA. Systems engineering support and technical 
consulting services for the Army Advent program. 
Systems engineering and technical direction of the 
Atlas, Titan, and Minuteman weapon systems for the 
Air Force. Original and applied research in a broad 
spectrum of disciplines: particle physics, solid state 
theory, guidance, space physics, communication the- 
ory, propulsion and power, and electromagnetic sys- 
tems in the infrared, ultraviolet and microwave regions. 


Facilities. Presently under construction on a 110-acre 
site at Redondo Beach, near Los Angeles International 
Airport, is the STL Space Technology Center com- 
prising ten buildings specially designed for research 
and development in missile and space systems, for the 
fabrication and environmental test of subsystems and 
components, and for the production of scientific and 
technical devices derived from STL’s sustained 
research program. These new facilities will be aug- 
mented by the STL research and fabrication installa- 
tion at Canoga Park, California. 


Immediate Opportunities at STL exist for qualified engineers and scientists at all levels of experience, in the 
following activities: 

BALLISTIC MISSILE PROGRAM MANAGEMENT (Los Angeles, Vandenberg AFB, Norton AFB—San Bernar- 
dino). Responsible for systems engineering and technical direction for the Air Force ICBM Weapon Systems 
Programs—Atlas, Titan, and Minuteman —including achievement of all technical objectives of these programs. 
MECHANICS DIVISION (Los Angeles). Responsibilities of the Propulsion, Engineering Mechanics, and Aero- 
sciences Laboratories within this division include: analyzing and evaluating performance of rocket engines, 
propellants and propulsion subsystems and components; conception, design, development, and evaluation of 
ballistic missile and space vehicle systems; development and implementation of structural, dynamic, aerody- 
namic, and re-entry vehicle research and development concepts for both ballistic missile and space vehicle 
programs; and development of new subsystems for missile and spacecraft applications. 

SYSTEMS RESEARCH AND ANALYSIS DIVISION (Los Angeles). Systems Research Laboratory activities 
include: management of complete space and missile systems studies including initial design; operations analy- 
sis; preliminary design in such areas as structures and aeromechanical and electromechanical systems; trajec- 
tory and error analysis; space navigation; and communication systems. Computation and Data Reduction Center 
performs the following functions: numerical analysis; applied mathematics; statistical analysis; scientific pro- 
gramming; computational systems programming; data processing analysis; and test evaluation programming 





and analysis. 

ELECTRONICS DIVISION (Los Angeles). The Communication, Electromechanical, Guidance, and Space 
Physics Laboratories of this division are responsible for analysis, design, and development of advanced guidance, 
control, and communications systems for ballistic missiles and space vehicles—from applied research to elec- 
tronic product and ground support equipment design. Disciplines include the physical, electronic, and electro- 
mechanical aspects of guidance, tracking, control, communication, and computer systems, geophysics, and space 
physics. 

RESEARCH LABORATORY (Los Angeles and Canoga Park, California). Fields of interest include: physical 
studies of gasédus electronics, artificial meteors, reactor kinetics, microwave electronics; studies of quantum 
chemistry, thin film applications, electron and ion dynamics, and theoretical physics; heavy particle studies; 
ion propulsion research including neutralization and beam diagnostics, emitters, acceleration and ion optics, and 
engine design. 

FABRICATION, INTEGRATION & TEST DIVISION (Los Angeles). Incorporates the areas of mechanical and 
electronic fabrication and assembly, environmental test, mechanical and electrical integration of spacecraft, inte- 
grated subsystems and systems checkout, and launch operations. 

ELECTROMAGNETIC SYSTEMS DIVISION (Canoga Park, California). The Radio Physics and Signal Equip- 
ment Laboratories of this division are engaged in developing advanced communication, radio direction finding, 
electro-optical, and penetration and reconnaissance systems; and in investigating advanced signal processing, 
electronic and anti-submarine warfare techniques. 

FLIGHT TEST OPERATIONS (Cape Canaveral). Responsible for directing systems test programs and for 
supplying technical leadership to contractors conducting flight testing of ballistic missiles, space programs, and 
vehicles modified for special development purposes. 

Resumes and Inquiries from engineers and scientists, at all levels of experience, will receive prompt and 


careful attention. All qualified applicants, regardless of race, creed, color or national origin, are invited to 
communicate with Dr. R. C. Potter, Manager of Professional Placement and Development, for opportunities 


in Southern California or at Cape Canaveral 


SHARE IN THE GROWTH OF SPACE TECHNOLOGY LEADERSHIP 


SPACE TECHNOLOGY LABORATORIES, INC. p.o. sox 950054, Los ANGELES 45, CALIFORNIA 


a subsidiary of Thompson Ramo Wooldridge Inc. P.O. BOX 4277A, PATRICK AFB, FLORIDA 


Los Angeles - Vandenberg AFB + Canoga Park + Norton AFB, San Bernardino S/ Washington D.C. + Boston + Huntsville 


Dayton + Cape Canaveral - 
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Honors and Elections 


Joseph A, Walker, engineer-test pilot for 
the National Aeronautics and Space Ad- 
ministration, has been named the recipient 
of the Institute of the Aerospace Sciences’ 
1961 Octave Chanute Award “‘for experi- 
mental flight testing of and engineering 
contributions to high-speed flight research 
programs, including the X-l through 
a1.” 

Sir Sydney Camm, director and chief en- 
gineer of Hawker Aircraft, Ltd., and J. D. 
North, chairman and managing director of 
Boulton Paul Aircraft, Ltd., have been 
elected to Honorary Fellowships in The 
Royal Aeronautical Society. The Society will 
also present the following awards at the 
Wilbur Wright Memorial Lecture, Sept. 12: 
Honorary Companionship to J. N. Toothill, 
director of Ferranti, Ltd., Hollinwood, 
Lancashire and general manager of Ferranti, 
Ltd., Edinburgh; The Silver Medal to R. 
Hafner, technical director (research) of 
Westland Aircraft, Ltd., “for his outstand- 
ing work in the design and development 
of rotary wing aircraft”; The Bronze Medal 
to L. Haworth, assistant chief engineer 
propeller turbines of Rolls-Royce, Ltd., “for 
Iris work leading to advances in aircraft gas 
turbine design”; The British Gold Medal 
for Aeronautics to Dr. S. G. Hooker, tech- 
nical director (aero) of Bristol Siddeley 
Engines, Ltd., “for his outstanding practical 
achievement in aero-engine design and de- 
velopment”; The British Silver Medal for 
Aeronautics to Pierre Satre, technical direc 
tor of Sud-Aviation, “for his practical 
achievement in aircraft design, with special 
reference to his development of the rear- 
engined configuration”; The Wakefield 
Gold Medal to Dr. E. Eastwood, director of 
research of Marconi’s Wireless Telegraph 
Co., Ltd., “for his contributions toward 
safety by the development of air traffic con- 
trol and navigational aids”; The R. P. Alston 
Medal to R. P. Dickinson, superintendent 
of Aeroplane and Armament Experimental 
Establishment, “for his practical achieve- 
ment in the execution and direction of 
flight test observation work”; The N. E 
Rowe Medals, awarded for the best lecture 
given to any branch of the society by a 
member of a branch, to J. Wilding, Chester 
Branch, and W. Bishop, Brough Branch; 
The Alan Marsh Medal to Jack Brannon, 
a Bristow Helicopters, Ltd., pilot, “for his 
evacuation of an injured oil-man from the 
off-shore drilling rig . . . Jan. 26, 1960”; 
The Alan Marsh Award, awarded to a 
British student who has shown exceptional 
ability in technical study in the rotary wing 
field, to M. S. Eden, who will return to 
Saunders-Roe Division of Westland in 
July, 1961. 


Changes 

Cdr. Paul Hunter Backus (USN, ret.), 
corporate coordinator, Sanders Associates, 
Inc., Nashua, N. H. 

Gilbert M. Edelman, assistant for plan- 
ning to the vice president of sales, Republic 
Aviation Corp., Farmingdale, N. Y. 

Carl R. Wetterau, assistant chief engi- 
neer, Greer Hydraulics, Inc., Los Angeles. 
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PIONEERING IN. 
SPACE NAVIGATION RESEARCH 


he Jet Propulsion Laboratory in Pasa 

been given the responsibility by the N 
and Space Administration of manas 
number of highly significant explorations 
include lunar and planetary missions su 
and unmanned roving vehicles for the 
surface of the moon and the plane 
planned for the future involve trips 
and beyond the confines of the solar 


The successful execution of these 
programs requires extensive research 
efforts of a basic nature in the areas 
of celestial navigation and the guid- 
ance and control of vehicles operating 
far out in space. The problem areas 
being investigated include novel con- 
cepts in navigation based on astrophys- 
ical phenomena as well as research 
on inertial, optical, and electro-optical 
sensors of various types. 

Other examples of present research 
activities in this area are cryogenic 
studies related to gyro and computer 
techniques, gas lubrication and flota- 


| tion of sensing masses, research in 
| solid-state physics, and many others. 


The Laboratory has a number of 


| positions open for scientists who are 


interested in working on challenging 


jena, California, has 
ational Aeronautics 
and executing a 
in space. They 
as fly-bys, orbiters, 
observation of the 
Other missions 
tside of the ecliptic 
tem. 


these areas and who have 
nvestigate novel concepts 
nventional methods. 

must have an outstand- 
background with a Ph.D. 
degree valent experience and 
a Master egree, in physics, astron- 
omy, or ele al engineering. A min- 
imum years of industrial or 
acaden srience in the following 
fields w mally be required: optical 
physics, astrophysics, cryogenics, inertial 
guidance, celestial navigation, and computer 
and logic devices. 

Qualified scientists will be offered 
the op; nity to work in an unusu- 
ally stir ting atmosphere and will 
have av ble excellent supporting 
facilitie r experimental and analyti- 
cal stud 


probien 
the at 
and try 
App 
ing acade 


Send professional resume to 


MR. A. W. LOCKE 

@ CALIFORNIA INSTITUTE OF TECHNOLOGY 

JET PROPULSION LABORATORY 
4800 Oak Grove Drive, Pasadena, California 
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ENGINEERS 


HOW FAR INTO 
THE SPACE AGE 


WILL YOUR 
PRESENT 


POSITION 
TAKE YOU ? 


Explorer 8 


We’re living in the space age, an era of accelerating technology in which 
engineering techniques, equipments and materials can become obso- 
lete over-night. For this reason many engineers are today working in 
areas where the prospects for long-term professional growth are highly 


questionable. 


If you are an engineer who has reason to believe that your present posi- 
tion has limited potential we are certain these facts about BROWN 
ENGINEERING COMPANY will be of interest to you. 


Compared with many organizations we are not an old company, neither 
are we a large one. We are however, a growing, fast-moving organization 
proud of our past accomplishments and confident of our future. Located 
in Huntsville, space capitol of the Free World and home of the George C. 
Marshall Space Flight Center, our activities span the total space tech- 
nology. The varied and stable programs under way at the present time 
include the research, design, development and prototype manufacture 
of items ranging from ground support equipments for Saturn to advanced 


missile circuitry. 


If you are seeking 2 stimulating, long-term growth position that offers 
generous Starting salary and a full schedule of benefits including tuition 
assistance for graduate study, we strongly suggest you investigate these 


immediate openings: 


ENGINEERING PHYSICIST 


M.S. degree. Serve in an advisory capacity 
for research in radar systems, infra-red, 
missile re-entry and down-range instrumen- 
tation. 


ELECTRICAL ENGINEERS 


B.S. in electrical engineering or physics re- 
aquired with minimum 2 to 4 years’ experience. 


DATA ACQUISITION SYSTEMS 


Applied use of input signals in strain gauges, 
transducers, digital and pen type recorders. 


DESIGN OF ELECTRONIC DEVICES 


Which include power supplies, closed circuit 
amplifiers, servo-systems, etc. 


QUALITY AND RELIABILITY 


In RF. and microwave 
vehicle guidance, and 
in-flight measurements. 


ENVIRONMENTAL TESTING 


Of missile electronic components, prepare 
test procedures, monitor environmental test- 
ing and preparation of ,test reports. 


FIELD ENGINEERING 


For complex closed circuit TV, radio and 
telephone. Should also be responsible for 
maintenance. 


STRESS ENGINEERS 


2 or more years’ experience in missile air- 
frame or related fields. 


telemetry, space 
instrumentation of 


MECHANICAL ENGINEERS Space and missile background in systems analysis, airframes, 


missile structures and generalized mechanical 


design. 


To Arrange a Confidential Interview 
Submit Resume Including Salary Requirements to: 
Director of Personnel 


BROW 


Engineering 


P. 0. Drawer 917 F 


ny, Inc. 
Huntsville, Alabama 








GEODESISTS, MATHEMATICIANS, 
ASTRONOMERS, PHYSICISTS, 
GEOPHYSICISTS 


For positions with the U. S. A:my 
Corps of Engineers Geodesy, Intelli- 
gence and Mapping Research and De- 
velopment Agency (GIMRADA), Fort 
Belvoir, Virginia. Challenging oppor- 
tunities for research in support of broad 
development program in geodesy and 
mapping involving optics, electronics, 
automatic data handling, space sciences 
and related technologies. Starting 
salaries $10,635 to $12,210 depending 
upon experience. Applicants must meet 
U. S. Civil Service Commission require- 
ments for the position and grade for 
which considered. To apply, obtain 
employment Form 57 from local post 
office and forward to Mr. L. W. Poarch, 
Jr., Civilian Personnel Office, Fort Bel- 
voir, Virginia. Phone EDgewater 
9-5500, extension 25202 or contact Mr. 
John T. Pennington, Research and 
Analysis Division, GIMRADA (exten- 
sion 34202) for further information con- 
cerning nature of work. 














ADDRESS BOX NO. REPLIES TO: Bow No. 
Classified Adv. Div. of this publication. 
Send to office nearest you. 
NEW YORK 36: P. O. Box 12 
CHICAGO 11: 645 N. Michigan Ave. 
SAN FRANCISCO 11: 255 Caltfornia St 





POSITIONS VACANT 


Helicopter Pilots: Employment opportunities. 
Write: Petroleum Helicopters. Lafayette, La. 


Sales Manager—aAutomatic flight control and 
instrument systems. Ground floor oppor- 
tunity including substantial stock options 
and equity participation. Experience re- 
quirements: successful background in com- 
mercial and military equipment _ sales. 
P-6879, Aviation Week. 


POSITIONS WANTED 


ATR Convair 240-340-440, DC-3, Beech 
E-18 7200 hrs. Civil and Military. Experi- 
enced Executive Captain age 36 desires cap- 
tain position on medium or heavy twin. 
PW-6900, Aviation Week. 

Air Force Pilot, world wide MATS back- 
ground. 9300 hrs. DC-4, Convair 240, DC-3. 
4 yrs. recent experience in Europe, Africa, 
Middle East, desires flying or managerial 
position, U. S. or Europe. PW-6866, Avia- 
tion Week. 


Pilot-Aerodynamicist, age 28, seeks position 
in corporate aviation or sales utilizing flying 
and engineering experience. Current M.E.L., 
comm, inst. I need challenging work. PW- 
6913, Aviation Week. 





Your Inquiries to 
Advertisers Will 
Have Special Value... 


—for you—the advertiser—and the 
publisher, if you mention this publi- 
cation. Advertisers value highly this 
evidence of the publication you read. 
Satisfied advertisers enable the pub- 
lisher to secure more advertisers and 
—more advertisers mean more infor- 
mation on more products or better 
service—more value—to YOU. 
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BOEING'S 
The Boeing-Vertol 107, with its unique full-width rear loading and land/water capability, has hundreds 
of industrial uses. Inquiries about it have been received from every corner of the earth. But it has impressive 
military applicability as well, in the fact that it is the world’s only ‘‘mission module’’ helicopter. Equipment 
packages, or modules, can be switched in as little as sixty minutes to outfit the 107 for assignments 
as diverse as minesweeping, drone recovery and missile site support. Versatility of product demands 


a wide range of talents. This is one reason why opportunities are great at Vertol. As a division of the 
Boeing Company, Vertol is backed by the resources of this world-famous, aero-space manufacturer. 








These Are Typical Of The Widely Varied Positions Open Now 


AIRFRAME. Initial airframe design experience including ELECTRICAL. AC and DC generating and bus distribution 


primary structures. 


STRUCTURAL TEST. Perform structural dynamic and fatigue 
test programs including analysis of test data. 


FLIGHT TEST INSTRUMENTATION. Design, install and cali- 
brate flight test instrumentation. Magnetic tape and tele- 
metering experience required. 


POWERPLANT. Design of fuel, oil and cooling systems, 
turbine mounting and instrumentation. 


DYNAMICS. Experience in theoretical analysis for advanced 
design studies on helicopters and VTOL aircraft. 


STRESS. Aircraft transmission and/or structures experi- 
ence. 


system design. 


CONTROLS. Design and analysis of aircraft control sys- 
tems, including installation of hydraulics controls. 


TRANSMISSION. Creative design of gears, bearings, 
clutches, shafting, etc. Knowledge of stress analysis 
required. 


ROTOR. Aircraft mechanical design experience with highly 
loaded oscillating mechanisms 


RELIABILITY. Establish reliability programs for various 
projects consistent with customer and company re- 
quirements. 


Each of these positions requires an appropriate degree plus directly related experience, and offers 
an attractive salary. Forward your resume in complete confidence to: Frank A. Skahill, Professional 


Employment Department. Boeing’s Vertol Division is located in suburban Philadelphia. 


NEW YORK INTERVIEWS—June 23, 24, 25, 26. 
Applicants desiring interviews in New York 
are invited to call Mr. Frank Skahill at 
PLaza 5-5758 June 17 through June 28. 


Qualified applicants will receive consideration for employment 
regardless of race, creed, color or national origin, 
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EMPLOYMENT OPPORTUNITIES 


NGINEER 


« PHYSICISTS » MATHEMATICIANS - LIFE SCIENTISTS—BS, MS, PhD 


REPUBLIC DEDICATES $14 MILLION 
PAUL MOORE RESEARCH & DEVELOPMENT CENTER 


--TO ADVANCE 


SPACE EXPLORATION 


AND UPPER 


ATMOSPHERE 


FLIGHT 


hekehel ‘ad 


New Staff Appointments 


IN EIGHT LABORATORIES 


SPACE ENVIRONMENT & LIFE SCIENCES / RE-ENTRY SIMULATION / 
FLUID SYSTEMS / GUIDANCE & CONTROL SYSTEMS / MATERIALS 
DEVELOPMENT / ELECTRONICS / WIND TUNNEL / NUCLEAR RADIATION 


Here, you will find the most sophisticated equipment available, including: 
SPACE CHAMBER (14 x 30’) simulating conditions at more than 150 miles 
above the earth; HYPERSONIC WIND TUNNEL for speeds to Mach 14; 
ARC JET for studying materials at up to 27,000F; SHOCK TUNNEL develop- 
ing Mach 20 velocities; HYDROGEN GUN firing projectiles (or models) at 
speeds to 26,000 mph; 40° ANECHOIC CHAMBER; CO®® HOT CELL. 


Senior & Intermediate Level Positions In These Areas: 





STRUCTURAL ANALYSIS: thermal 
protection systems for re-entry vehicles. 


STRUCTURAL THEORY: advanced 
problems in thermal & mechanical stresses 
of plate & shell structures, elastic and 
inelastic regimes. 


STRUCTURAL CONFIGURATION 
RESEARCH: design problems of very 
large and/or lightly loaded structures; 
also heavily loaded vehicles. 


STRUCTURAL DYNAMICS: prelimin- 
ary design calculations of loads, stresses, 
deflections of structural components (air- 
craft, missiles, boosters, space vehicles). 


THEORETICAL AERODYNAMICS 

& AEROPHYSICS: original work sup- 
porting design and laboratory project ex- 
periments re: hypersonic re-entry vehicles; 
supersonic craft. 


AERODYNAMIC PROJECT 
DIRECTION: studies & appraisals of pre- 
liminary aerodynamic designs for diverse 
flight regimes, including drag analysis, 
configuration optimization, performance 
& trajectory analysis. 


AERODYNAMIC ANALYSIS 
& SYNTHESIS: for both powered & bal- 
listic trajectories. 


MATERIALS DEVELOPMENT: refrac- 
tory coatings on refractory metals, & re- 
fractory compounds, cermets, intermetallic 
compounds. Initiation of investigations to 
meet new requirements. 


EXPERIMENTAL CRYOGENICS: 
establishment & supervision of cryogenics 
laboratory responsible for varied investi- 
gations including developing environment- 
al control systems for spacecraft. 


GUIDANCE & CONTROL SYSTEMS: 
novel components & system development; 
thin film devices; circuitry; optical & IR 
systems & tracking devices. 


ELECTROMAGNETIC RESEARCH 


BIOCHEMICAL DETERMINATIONS 
on men and plant systems. 


MICROWAVE ANTENNA RESEARCH 


OPERATIONS ANALYSIS 


For detailed information about assignments in the above and other areas please write 
in confidence to: Mr. George R. Hickman, Technical Employment Manager, Dept. IF-3 


AVIATION CORPORATION 


+ FARMINGDALE 


LONG ISLAND NEW YORK 


(All qualified applicants will receive consideration 
for employment without regard to race, creed, color, or national origin.) 








Reiser ee) 





FOR 
INFORMATION 
About Classified Advertising 


CE anshnail 
The McGraw-Hill 
Office i ou. 


ATLANTA, 9 
1375 Peachtree St. N. E. 
TRinity 5-0523 
R. JOHNSON 
BOSTON, 16 
Copley Square 
COngress 2-1160 
D. HICKS 
CHICAGO, 11 
645 No. Michigan Ave. 
MOhawk 4-5800 
W. J. HIGGENS - W. SONZSKI 
CLEVELAND, 13 
1164 Illuminating Bldg. 
SUperior 1-7000 


DALLAS, 2 
1712 Commerce St., 
Vaughn Blidg., Riverside 7-5117 
J. GRANT 
DENVER, 2 
1700 Broadway, Tower Bidg. 
Alpine 5-298] 
J. PATTEN 
DETROIT, 26 
856 Penobscot Bldg. 
WOodward 2-1793 
P. HAMMOND 
HOUSTON, 25 
Prudential Bldg., Room W-724 
Holcombe Blvd. JA 6-1281 
GENE HOLLAND 
LOS ANGELES, 17 
1125 W. 6th St. 
HUntley 2-5450 
W. C. GRIES 
NEW YORK, 36 
500 Fifth Ave. 
OXford 5-5959 


H. T. BUCHANAN - R. P. LAWLESS 
T. W. BENDER 


PHILADELPHIA, 3 
Six Penn Center Plaza 


LOcust 8-4330 


P. PASCHALL - W. B. SULLIVAN 


PITTSBURGH, 22 
4 Gateway Center 
EXpress 1-1314 


ST. LOUIS, 8 
3615 Olive St. 
JEfferson 5-4867 
R. BOWMAN 
SAN FRANCISCO, 11 
255 California St. 
DOuglas 2-4600 
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ADDRESS BOX NO. REPLIEB TO: Bow No. 
Classified Adv. Div. of this publication ae 
Send to office nearest you. 2 
NEW YORK 36: P. O. Box 12 “aoe 


CHICAGO 11: 645 N. Michigan Ave Ce eee — 
SAN FRANCISCO 11: 255 California 8t 
2 1 ‘ 
FOR SALE - 
2 DC3’s. Low time—94 Engines. Excellent %, 






















airframes and extensive radio. Cargo con- 
figuration. Long-range tanks. Available im- 
mediately. Full details on request. Apply 






FS-6783, Aviation Week. 
2 PBY-SA’s. Two crew. Cargo doors and } | 
floor. Extra windows, ‘removable airline 


seats and tables, galley, etc. No corrosion 


New C. of A. on delivery. Available now. 
Apply FS-6784, Aviation Week. 


Grumman Super Widgeon Demonstrator—30 
hours total since Continental Conversion. . . . _ . 
Substantial discount. Dean H. Franklin Avi- A special group of engineering-oriented mathematicians (and 
ati D; rises. * 3923 N. ee . . . . a a 

oe serge. Eee  SSS8 H.W. ae mathematics-oriented engineers) at DSD is exclusively concerned 




































with both theoretical and practical sides of astrodynamics and 
WANTED celestial mechanics. Space probes... near-earth satellites... lunar 
Private party desires purchase of DC-4 or satellites and missiles...al]l fall within their range of interests. 
a poe pees, Cemeiere persevere gee torn In addition, the statistical problems of data interpretation and 
W-6827, Aviation Week. mathematical techniques of vehicle guidance are under 
investigation. 

The group operates in an informal, academic atmosphere. Staff 
members enjoy direct access to the best computation equipment 
available — including an IBM 7090, a 300 amplifier analog com- 
puter, a complete telemetry station, and the finest microwave 

instrumentation in the free world (MISTRAM) 
Featuring additional Although many contracts are in progress, strong er couragement 
agen is also given to a wide latitude of independent investigations. 
products, specialties (One of the results of this policy was the creation of GEESE — 

& services for | General Electric Electronic System Evaluator.) 
the aviation field 

You are cordially invited to look into the immediate opportunities 














in our expanding astrodynamics group...or, if you are an expe- 
rienced electronics engineer interested in broad systems assign- 











HIGH TEMPERATURE FASTENERS 






Engineering Catalog Number 286 on request ments, we’ll be glad to discuss current openings in several 
Manufacturers AN—N.A.S.—M.S. 6 Digit Hardware : 
SPECIALS TO YOUR SPECIFICATIONS other equally challenging program areas at DSD. 






Mercury air parts co., inc. 












9310 West Jefferson Bivd., Culver City, Calif. All qualified applicants will receive cons employment 
Telephone—UPton 0-5922—Teletype—CVR CY 4138 tk t sard to race reed ler il origin 
TOUGH SPECIALS 10 DAY DELIVERY Sinosens9g999))) Benes oe piety th ~— "6 
FACTURERSM@F PRECISI OWA TESS Write informally, or forwa ur resume to 
& Cee er m Mr. P. W. Christos, I 64-WY 
Rss DEFENSE SYSTEMS DEP 


A Department of the Defense Electronics Division 


SEARCHLIGHT 
SECTION GENERAL @ ELECTRIC 


Continued on page 134 



















Northern Lights Office Building, Syracuse, New York 
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ENGINEERS a 
GUIDANCE & CONTROL 


ARE YOU SEEKING: 

the CHALLENGE of a responsible systems job? . 

the ADVANCEMENT offered by a ground floor oppor- ay eae R 4 D 
tunity in a new group? bee - 

the CREATIVE CLIMATE of a leader in the aircraft |S od ies? } write for 
and missile field? —_ Free Catalog 

the SECURITY of a company with 30 years of con- 108 Ges Torbinc Starter Goncroters 
tinued expansion? Boeing 9-91343 

24 V input 200 amps—28'2 V output 


MISSILE & SPACECRAFT SYSTEMS 30 amps $600.00 valve. ..Price $65.00 


: NEW airspeed indicators for 707 Jet 
SENIOR ENGINEERS | aircraft, Kollsman A-23931 04 003 


Experience in systems analysis and synthesis of advanced guidance and Pilot static A/A Max. & Min. allowable 

control concepts. Will perform preliminary design studies to optimize e d with built i . 

systems, define performance requirements and specify subsystems. airspeed wit vilt in amplifier 
$1800.00 value $250.00 F.0.B. 


PROJECT ENGINEERS 
Conduct analytical studies on inertial navigation, guidance and control BENJAMIN SALES co. 


for aerospace vehicles. 3235 Fenkell Detroit 38, Michigan 


AIRCRAFT SYSTEMS 


SENIOR ENGINEERS WIDGEON 


. : OOSES—8200 Ibs, GROSS: 1-EN- 
Broad background in aircraft flight reference, control or display instru- SES—12,499 Ibs. “RTs RETRACT. 
ments. Should know gyros, synchros, servo theory and airborne com- ND GOOSES AND NUMEROUS 
puters. Will conduct systems studies and synthesize new control concepts. "APPROVED Guvenpaiaes teee. 
Current projects include navigation systems, vertical reference systems ROUTE ZI BOX 520, SANDY. ORE. 

with geocentric pendulum, loft bombing with doppler, all weather land- HONE—MO-5 


ing system and hydrofoil boat automatic steering. 


PROJECT ENGINEERS For Sale—Slightly Used 
Assist in the design and development of aircraft systems involving a E U. S. GOV'T. SURPLUS 


combination of gyros, servos, amplifiers, radios, radars, computers and (2) ANODIZING UNITS 

other sensors. Help prepare technical proposals and reports and con- ened auin.. 004, B.C, Genevalers disectly coamestes 

duct laboratory and/or flight tests. 3 Lag H.P. Synchronous Motor, 3 ph, 60 cy, 440 
olts. 


i 3 MODEL A-80-A CONTOUR MILLING MACHINE 
Bachelors degree required = Mfd. by Onsrud Machine Works, equipped with 


All qualified applicants will receive consideration for employment 4 4—i5’ sections of bed, horizontal & vertical mill- 
without regard to race, creed, color or national origin. ine head, complete with motors & frequency 
changers. 


Please send resume in confidence to: MACHINERY & STEEL DIV. 

Mr. GEORGE E. BROOKS, Manager, United Iron & Metal Co., Inc. 
Technical Employment 2545 Wilkens Ave. 

Baltimore 23, Md. 


LEAR, INCORPORATED 3 Phone: Wilkens 7-5600 


INSTRUMENT DIVISION 
110 lonia N. W., Grand Rapids, Michigan 4 Grumman Widgeon 
TO UO wc = TTA 1511:10 - TTE: Left 301 - Right: 145 


Excellent condition—owned by 


SEARCHLIGHT SECTION wy a 
Radio: ARC 21 ADF, ARC 2i0 Transceiver, 


ARC 15 D Omni Receiver, ARC 1IA LF 
Receiver, ARC VHF T-11 Transmitter, MB-3 
Flitetronics Marker 3 lite, One magnesyn 


SALE OR LEASE remote indication compass. 


REDUCED TO SELL 


ZERO TiN E DCcC-48 S. M. Ayton Mee M. f. Maloney 


Atlantic Aviation Service, Inc. 
Last owned and operated by International Airport 
NORTHWEST AIRLINES Box 5318 Phila., Penna. 
Ist Class 50-seat Interior 60 Hot Meal Galley 
$175,000.00 
f r GOOSE OWNERS 
Other DC-4B’s as low as $135,000.00 YOUR GRUMMAN G-21A CAN NOW BE MODI- 
Approximately $1,600,000.00 DC-4 Inventory MODIFICATION FULLY APPROVED BY FAA. 
INTERAIR PARTS FOR PARTICULARS CONTACT— 
Hangar 3 TRiangle 7-5378 McKINNON ENTERPRISES, INC. 


Lockheed Air Terminal Burbank, Calif. ee ae 
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transducers 


3” —7"—12" 
Special sizes to specifications. 








INDUCTOSYNS® 


Angular accuracies of 1 to 5 arc seconds 
in packaged units using metal or glass 


Complete engineering and production facilities 
to meet your system requivements. 


Packaged Units available— 


For further information, Write or Phone Inductosyn Dept 





DEL ELECTRONICS CORP. 
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ssile Control 
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yro Test Stand 
Analog Computer 
Navigation Systems 
Star Tracker Readout 
yro Compass Readout 
Stable Platform Control 
Analog-Digital Converter 
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LETTERS 





European Market 


Congratulations to Cecil Brownlow for 
his thorough survey of U.S. investment and 
license agreements in the European aero- 
space industry (AW Apr. 24, p. 54; May 1, 
p. 154; May 8, p. 119). I thought he de- 
scribed very clearly the dilemma between 
tle desire to expand into a profitable market 
and the fear of creating tough competition 
in the future. 

One point might have been added: the 
enormously strengthened position of the 
United States in propulsion. Eight or 10 
years ago our aircraft industry was largely 
dependent on British-designed turbojets, 
and substantial sums were paid out for 
license rights and engineering assistance. 
Fortunately at least some engine companies 
recognized that such dependence is, at best, 
only a short-term solution to a gap in ad- 
vanced design planning, and today the 
picture is completely reversed. 

Piston engines, gas turbines and rockets 
of U. S. design are now being built in 
England, France, Germany, Italy and Bel- 
gium, besides a number of ground gas 
turbines. It also seems likely now that the 
automotive gas turbine will be on sale first 
in this country. 

In two important areas, however, Euro- 
pean gas turbine design is still (unneces- 
sarily) in the lead. In spite of the active 
interest shown in VTOL by the U. S. Army 
and Navy, Rolls-Royce is several years ahead 
of anyone else in the development and con- 
trol of extremely light lifting turbojets. 
Secondly, although our volume of domestic 
business flying is many times greater than 
that of the rest of the world put together, 
we have nothing to compare with Turbo- 
meca’s neat, low cost, push button con- 
trolled business turboprops. 

J. M. STEPHENSON 


Fairfield, Conn 


Zeus Future 


I was taken back somewhat upon reading 
Mr. R. W. Boesel’s recent comments (AW 
May 1, p. 168) on the Nike Zeus anti-mis- 
sile system. 

It hardly seems reasonable to can the only 
truly defensive system against missiles when 
it is close to reaching production. If the 
system simply doesn’t work, all right; but it 
is a question for the experts. 

Retaliation is only good defense if it is 
absolutely crushing and devastating in mag- 
nitude and effect. This is not our present 
position, and because of the non-aggression 
policy of the United States we need defen- 
sive systems even more. 

Since America is the prime target of com 
munism, in the end we must either fight or 
give up, and, in view of the long standing 
Soviet policy of mass murder, surrender is 
out of the question. We might fight . . . and 
win. 

If Nike Zeus works at all, let’s keep it, and 
if there is something wrong with it let's fix 
it, but don’t throw it out 

(Name WirHuHetp sy Reguest) 


Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine’s editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St., New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


F4H Armament 


Reference the article published in AW 
May 29, 31, “Air Temperature Cuts 
F4H’s Record Speed,” you state that these 
aircraft carried two Sidewinder missiles. 

In fact, these record breakers plus all 
operational F4Hs carry Sparrow III missiles 
as their primary weapon. 

FRANK C. BONANSINGA 
Raytheon Flight Test 
Bedford, Mass. 

(Reader Bonansinga is correct; the Mc- 
Donnell F4Hs carried Raytheon Sparrow 
III air-to-air missiles —Ed.) 


Clubbing the Clubs 


Business Week (June 3) and Aviation 
Week (June 5, p. 42) report the CAB 
charge that club privileges, “amount to 
unlawful discrimination” against non-mem- 
ber passengers who pay the same prices for 
their tickets and “unfair competition” to 
non-club airlines 

Taking up the unofficial but jealous cry 
of the “have not’ airlines against the 
“haves,” may be a CAB function. If the 
regulations truly treat the clubs as unlaw- 
ful, CAB might equally well consider a 
change in the regulations instead of merely 
ordering clubs abolished, being made “wide 
open” (impractical in many states), or 
limited to operation under CAB standards. 

Is it immoral and unlawful for a com- 
pany or a merchant to recognize the fre- 
quent high volume customer? 

Are not the alternatives advanced by the 
CAB in themselves a discrimination against 
a minority group of seasoned travelers? 
Is discrimination being confused with 
qualification? 

And, is it fair or truly in the public 
interest for the government to take a com- 
petitive weapon away from a few airlines 
after they legally developed it on their own 
initiative? The weeping cry of “unfair” 
raised after 25 years of club existence is 
a sad basis for a new CAB “enforcement 
proceedings,” and is just another govern- 
ment penalty imposed on success. 

Arnotp E. Hayes 
Grorce GALVIN 


Drexel Hill, Pa. 


Progress in Space 


Dr. Chapman’s letter (AW May 8, p. 
134) is a fine example of a well written, 
excellently documented piece of prose— 
without any originality. 

Much of what he says is true, more is 


conjecture. I would appreciate it if you 
would print letters which offer constructive 


criticism. Tens of millions of persons in 
the United States can point to the failures 
in our space programs, as Dr. Chapman 
has done. 

Only a comparatively few can indicate 
the way to accelerated progress. 

NASA and the Armed Services are mak- 
ing tremendous progress, considering the 
fact that no one in the federal government 
administration could even spell SPACE be- 
fore 1958. 

Three years later, in 1961, the Adminis- 
tration—executive and _legislative—doesn’t 
seem to comprehend the potential gains to 
be made through space exploration. They 
obviously don’t understand the magnitude 
of the job. Money for space is still hard 
te come by. 

I am not qualified to solve the awesome 
problems of government. But I have one 
suggestion: let the federal government stop 
all of the “pork barrel” projects. Obviously 
there is not enough tax money to go around. 
Lenin may have been keenly aware of this 
when he said, “We shall force the United 
States to spend itself to destruction.’”’ Rather 
than be destroyed by drowning in our own 
fat, let the liberals in government at all 
levels reverse the pell-mell race into social- 
ism. 

I pray to God that the United States 
of America will have less government and 
more individual responsibility. 

James A. MartTIN 
Lancaster, Calif. 


Electric Throttle 


We were most interested, and somewhat 
surprised, to see in the Feb. 27 edition of 
AviaTION WEEK, p. 98, reference to an 
electric throttle control system where the 
statement was made that the B-70 will be 
the first aircraft to fly with an electric 
throttle control with no backing up mechan- 
ical system. 

Ultra Electronics developed the first com- 
plete electric throttle control systm for the 
Bristol Britannia aircraft, and this has now 
been flying satisfactorily with no mechanical 
back-up systems for three years. In April, 
1960, we celebrated one million engine fly- 
ing hours of this equipment, and by the 
autumn of this year it will have logged two 
million flying hours. 

To date, this equipment has given, ac- 
cording to the Britannia operators, excellent 
service, and to date, there has been no in- 
stance of the loss of control of an engine. 
We are currently developing two more such 
systems for new aircraft and it is our feeling 
that with the advent of automatic landing 
and supersonic flight, electric throttle con- 
trols systems will become more widely used. 

R. J. Russeri-Bates 
Senior Project Officer 
Ultra Electronics, Ltd. 
London, England 

(Instead of saying the B-70 would be the 
first aircraft to rely on electric throttle con- 
trol system, the caption should have said 
it would be the first USAF aircraft to be so 
equipped.—Ed. ) 
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ideal transducer characteristics. The unusual properties 


of this remarkable new motion-sensing development are: 


extreme resolution... yl easily measures one 


ten-millionth of an inch; minute operating force... absolute 


minimum bearing friction; negligible reactive force... a frac- 
tion of a milligram; true linearity. ..a proven accuracy of 1/104, 
high electrical output...up to 190 volts without amplifica- 
tion; wide range of shapes and sizes... from sub-miniature 
on up; exceptional ruggedness ...can meet military shock 
and vibration tests. Now, many of a. laa 
the obstacles that have plagued | 

control technology can be elimi- 


nated. Write for Metrisite details. \Y 


—bBrush INSTRUMENTS 
































CM-122/DSM Signal Comparator 


WHO GUARDS THE GUARDIAN ? 


Look at some of the guardians of our Western civilization: Terrier, Talos, Polaris. Then ask yourself, as 
the Romans did, ‘‘Who guards the guardian?"’ Who makes certain that this regiment of space-age sentries 


stays ready for instant action? 

Who? Varian Associates, for one. Varian has 
developed a CM-122/DSM Signal Comparator for 
the Navy’s Bureau of Weapons. Its job: to test 
missile guidance and checkout systems to insure 
combat readiness of electronic components. 

For commercial use, Varian supplies precision 
test systems such as the V-7200 Noise Measure- 
ment Test Set, to measure amplitude or frequency 
modulation noise from microwave sources. 


VARIAN associates 
PALO ALTO 22, CALIFORNIA 


Subsidiaries: 

BOMAC LABORATORIES, INC. 

VARIAN ASSOCIATES OF CANADA, LTD. 
S-F-D LABORATORIES, INC. 

SEMICON ASSOCIATES, INC. 

SEMICON OF CALIFORNIA, INC. 
VARIAN A. G. (SWITZERLAND) 





